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2003/10/1 

£ ^± C ^ ^ *Mb^(HCVH tfitb DNA «M3^ - 

oil- ol-g-^ HCV°fl tfl^ *i<^* *3fl*l*lfe ®& ^ 7 1^= # 3 

fltfca J13L€ So>(Core)^ 4^ 40 o>«lic:4l* JflT^ «1» El, E2^ *X|4| « 

A^o>-El-E2 DNA * NS34 NS4« UNtote DNA *4 
^ ^^ol NS5 » *B*Bs- DNA *W £ DNA *Wt 

H^ojsL «a^o^ HCV<H1 ifltb 333* M*Mfe ^ M 'frS* £ ^ 

4^ at** S.* o>qe}-, «H3^ -n-^^ £ 

* M^lfe U-^^-S. ***MI ^ 

£ 3 

/ - 
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QJ*}: 2003/10/1 

10^^8712 . 

qe** «JJ4UA vaccine enhancing the protective immunity to Hepatitis C virus 

using plasmid DNA and recombinant adenovirus} 



£ £ <M<* #^1^1 ^ ^ } 

te C^g *W «W3^ **** 6 > p l^ ° m £ 2 ^ ^ 40,H 

gDs : H>o-|aj>r(HSV) DCglycoprotein D; gD)^ &2.*\<4. 

(signal sequence) 

£ 2 ^ «■ **iq 3^ <qsfl ««*| 4«<* a}** fc^lS. HC102*fl tfl*V S.^o] 

A. 

E3 ^ 49* $\n ^} HC103*I1 tfl* 

■ £ 4 ^ ^ ^tgofl a}-§-^ ^2:^- o>i^ ^^(recombinant adenovirus, rAdH ^« 
2.^£o]r4. 

£ 5^ ^ COS-7 AflSL^MM £ ^ <M4 a>*« * 

«R HCV^ M Wl HCV E2-fl HI* W *>**H 

113-6 



&a 2003/10/1 

10^^K8712 

E2^ * H * ^(B)°l^. 

£ 6* 42.91 COS-7 4i*4M * «*4 A>*€ 2 

»}(Core)^ « N « 40 ***** WW *+. »«KC»reH 
tfltb i» *** ^ ** 

s 7* ^ cos-7 xiayMH * **** A >* € * 

*a« «7l AWASAI, «* * E2^1 **(A>. *M 

NS4B51 iHi(B), NS5^ *Ni(C)* 

£ 8* ^ 42L«J 293A * 
sKRV x d 7l AVflosAI, E2^ **(A), NS345! NS5^ * 

£ 9- hcv *d*l fe^H ^ 

^£7> W« **S*. 1*1 ^ 5 ^ ^ * 

^ *v§-<q *S7> w=S* 43 aWI 2;S1 ™* ^ 3 " 4 " ^ 

£ 11* HCV SoKCore)^ *W ^ 7 > Al ^^ 

A>** 5L*4M jie^fe «a^ f 14 «*l 5^ ^ *3L* ^ SA > 
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10^^8712 #3 °^\- 2003/10/1 

£ 12^r HCV E2^ ^&J§- *J|7J*|-*1 DNA7> DNA°1] *]*fl ^ 

tfV-g-g: e) ^ -B-^rf^ 43 JE-^H j±<^^b ^4^, is] 5^ 

Sfe 2Sl 3.4^ ^ 1&-g-g- SA>tb ZL2fl5.o)T^-. 

3E. 13£r S-^SHH CD4+ T MACSGnagnetic associated cell sorting) 6 !] 

^-eltt ^ , HCV E2 3o} ^^^ofl £-§-*H IFN-y ^8r IL-4» -gr«]*Hr CD4+ T AS. 

Gl : pGXIO gDsAST + pGX10-roIL-12 ^*fl ^, pGXIO gDsAST + pGX10-mIL-12 € 

G2 ; pGXIO gDsAST + pGX10-raIL-12 rAd gDsAST* ^<3tr 3" 

G3 ; rAd gDsAST rAd gDsAST* ^ti: 

G4 ; rAd gDsAST ^, pGXIO gDsAST + pGX10-raIL-12 ^^^]# * 

£ 14^ HCV E2 lH£^r CT26-hGHE2t <*fl2.^» *fl3E ^4 

- : tflafcS, • : Gl, ♦ : G2, ■ : G3, A : G4 

£ 15^ s^-a- 3^*1 4i«fl <^m 3^*1 ^3 ^ 

(vaccination regimen)-gr *1*H 4^ SM 1 *. 

£<3 ^ IFN-y EL I SPOT ^44 J£«^fc ^HflH.^rf. 
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<&*\: 2003/10/1 

102^^8712 

«^ *+ * cd4 + Th 4*4 3*fl M^fc m-t * ** *<* *** ***** 

^ ^ CD4+ Th 4*3 *4 *=• **** 



^ ** ^(antigen engineering)* M W 4** *** * £ * 

. ^ DNA *** ^ * 01 « M 
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^ <£*}: 2003/10/1 
I02tf1f*&587l2 " 



:9> 



HCV (hepatitis C virus)^ 1989M *M**KChiroii company)^! ^ «1"B 

(NANB)H W*3S\ 3^5- *^5a4(Choo, Science, 1989 , 244:359-362). °1 

* HCV ^ >g*S HCV 2*>* :M«iL3. 1^ 7*** 

7> HCV«fl #<$S\°] 9X±*\ !- 5% 7V ^ 01 HCV «*W 

ttW 4. ^ HCH 88*41 «1*SL «M§=MiL3. * *W 

e}, >^ J^Ife ^€ ^ ##.2-3. #*8^7fl ^-(Bisceglie, Hepatoloty, 

1997 , 26:345) €^3- *o.v+, HCV^l 4|* JljW1.*|A* * of 



<30> 



^tffc^MI HCV*11 #<?§€ °UMI J|*5?fe ^^^S. 

^#^» £4^1 ^ **MI*Wte HCV^l *<>1*K1 4^ ««m 

^(Rehermann, /. Virol., 1996, 70:7092; Lechner, /. Immunol., 2000 , 30:2479), ^ 
CD4+ Thl jp| HCVofl ^ #<§°fl tfl« MM « 

$1^3- SJWRosen, Hepatology, 2002 , 35:190; Sarih, /ammo/, 7eff... 

2000, 74:117; Diepolder, /. Mol. Med., 1996 , 74:538). !£*. *M»(P«pe) 3*61 
*H1 ^ HCV 3*Hr 1) *M^> CD4+ 

Thl ^ ^o]ji, 2) *M =M<>1 CD4+ T *}*L W ^ 

u^l 3) ±7H «H^Ir *«\*3L °fl^r CD4+ T 41 i ifrM ^WW*. 

&q til-g-o] HCV BH^i4 37 >^ ^ 

tKGerlach, fes^W^, 1999, 117:933). o^* ***** HCV Vl*^ A«\ « 
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— n #^ 2003/10/1 

10^*^8712 nr=i = > 

CD4+ Thl *<*«**1 ^4- *a.*W? ^M^' HCV ^ ^ 

*<&m ^ S«M *>\i HCV sj^ofl f^^ «t*te 3W 

^Sa^KCooper. Immunity, 1999, 10:439). HCV^ 4* * *l» *M 

X| t 7^S>JL 4* 6, l5 qs.H(multi-epitope) ^>1^ Thl €-9-*Wr 3^ 

ojc,^ oH 4^ HCV«fl tfl^ cfl*£ *lJL Thl «q 
2^5^ 2] ^ Slfe £iH #^<H 



<31> 



HCV 41* ^-g- 3£r HCV^ ^5t| ^€°J <fflH-(envelope) 1, 2 (El, 

E2)» ol-M: ^^^l(subunit) *W HCV ElE2*r JLfc 

^-g-^i^ ^^oijps., »i« ^^4i tn« W7} *m 

HCV7> #<?§*Kr * Sft^. E1E2 *Ff A ^ 

£ ^4, 10 CID 50 ^ infect ion dose)^-S. ^ ^(homologous challenge)-^ * 

* <Hfe 7 * 5^7} HCV^ *}*H tfl« ^ JiSU. 2^^^ 3 
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10^58712 2003/10/1 
Proa. Nat l. Acad. Sci . USA, 1994, 91:1294). -1 JUL* HCV^ 4* *kHI ^ * ^ *L 

xflS^-Jl 5£4- 3^°fl **>1 3* «■ (10 CID50), =1 W\ 

#*4H 1HH <W 71^ «J-§-(memory response)^ «iHi* 

*H M «Jr-§-^ ^(challenge) ^l* *1M^ ^. W ***>1 

*13<M 7^^o] nfl^ ^tb JL^» 4* 5***1^ ^° 1Cf - 

^ ^ofl tfl^ oflig- ^^-^-M- ^(heterologous challenge)^ tfl 

«Mfe zl 141 *M SW- HCV^ **B*r*l 6**1 * **d*rl§ * «W 

^ ^ ^ 444 ^ ^ A^tiBl-^ (subtype)^! MHWfe A>^(Bukh, 1995, 15: 41-63)* 

#71 7> 6i«t|* ^^oa, 1M **** 

fe ^clcf. *|e »6J. HCV^ #c>H ^3 i&*iL3. ^ ^^ 0l * 

z^fe ^.jL ^ o>v|^ #-§-Sl ^^<H i^HS. M7> ^(Cooper, 

1999, 
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%^ <&A'- 2003/10/1 

10 ^1^ 8712 

W<T. 10= 439; Es«i. 2002, Vsccfne, 20: 3095-3X03) . <HW . M 

««. 3e w dna 4X4 >M •*« *=« * ,£7> «»* 

HCV3 E2» DNA* WW * * 100 3* 

oil fl* ^ S. 3 ** ^^°l t * (Forns x " 
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^ 2003/10/1 

10^^^8712 • 

staler: 2000, 32(3): 618-25). -1 JUt *** ***** DNA» a>**M 

4* 444 3L*Hi ^31^ 9X^, 3Eft iW- 

- • ^ flth ^(challenge) ^ «Hh^ 44^ 

'^ol3L, ^(challenge)*!! HCV7 > ^(monoclonal 

*tng inoculum)^ 3M4. HCV4 HIV (human immunodeficiency virus)*]- 
• m *M-5i (RNA dependent RNA polymerase)* *>7l aVM* ^ 

4 . -€ . t m.*^ fe£ A^VirS. <*l*fl *r ft* € d l^(quasispecies)7> ^^fe^. 

* € oi4^i twa* tfS-s^ " (Farci p ' 

2.',/), 288:339)^4. 3^1 HCV RNA» *A* 44 -I. I*** 

<M ««« ^ «H^^1 &4*r A >^ 01 ^ **** (RolykhaloV ' 

1997, Sc/eace, 277 : 570-4), *4 44* *M4** HCV RNA» 4«*M * 

A> * * W ^ SAM. «4 W^ftW 444**t ^ *«* *"* 

- *4 4*14» 4«4*lfe u^M. 44H ^ 4* i47} W *>1 
*• 3L4*K? *44<fl 444 HCV5L XI £ HN£ *4*r* 44^ * fl**!* 

4. n^ii, *4 *M4&*I (course 0f i nfection) - 

*>4. *s4<a c* 50 %)* # * flt *4*4 ^ 7 > w*^. 

g3« <w 44* j^jl $Hf*l* 4*4* ^ &4^r 3H4. 

o2> DNA 44* 4*4 44 4** *£* * »^ 444 *«* 

. ' -*«<>1 ^ *4144 *« 7 1 ^^° J ^^^ (native conformation)^ 
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• <£x\: 2003/10/1 
58712 

^(humoral) *«T<t*# *£* - « ^(cellular) * 
q ^« *5L% ^ CD8+ T A|3E *** * A H *S* ^ 

*<q*t Ji'taa. * s&ai. ^1 Thi 

«** M "frS* 4* Sftfc S^S- ^^(Pertmer, /. Fi/w/.. 1996, 70:6119). SL* 

, »\o]^2) m wt* ^ wj*Ht ^ * 

*NH 4 * ft* W a^, tHfr ^ *|5L«a* 4 ***** 

30.^ ^o] -g-oltt 5^. FDA (Food and Drug AdministrationH*}^ 

1996^1 *H AIDS4I tfl* W<los DNA *1* .SUHMW tt^* 

oj^a! ni^, DNA ^iJChnmunization)* i*# 5L«H j^oj ^ ^ 

■frSHI ^«-Sfti^. DNA *A** 

« HCV DNA DNA^^l^l 3*fl *£* W * 

^^o] AKi(Forns ( Hepatology, 2000 , 32:618)3-^, « 

(priming)^ * Thl «*i " *** ***** DNA5. 2UM<* * 

t*« (boost ing)*AS^ WK** ^ <^^7> «W 

sH m . =l w\ dna* oi*^ i*> «*JW*1 * **W1* 

(attenuated) *2« ^^i.-l W Wl 

fc 4 , o]^ ^# 2.« 
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2003/10/1 

10^|»8712 

Ai *3 ^7>^ oyq^ ^(challenge) ^ *^Ht 

iL55U(Song, /. K/ro/. , 2000 , 74:2920; Hanke,1998, Vaccine, 16 : 439-45; Sedegah, 1998, 
Proc. Natl. Acad. Sci. USA, .95 : 7648-53; Schneider ,1998, Nat Med, 4 : 397-402), *** 
^± ^^sl #7^ 4**1 « ^7> ^^^(Kent, 1998, / 72: 

10180-8; Robinson, 1999, Nat Med, 5 : 526-34; Amara, 2001, Science, 292 : 69-74). 

c*§ *M «1 ***** n 

1- SHltb S-Jl^r 



34> 



o W2t «H^(adenovirus)^ H ^ «M +** *l» ^ S ** ° ] 

4 ^^a^ 7VM«>1 «**|Sa* « «W*KNatuk, Aw. Jfcf/. Ar«/. 5c/. «S4, 1992, 
89(16) :7777; Bruce, /. Gen. Virol., 1999, 80:2621), 

(replication-defective) * *A>* ***** * W 1 * 

^m^fe AVM H3l^5ft4(Juillard. Air. /. I 995 ' 25:3467). HCV^ 

HCV M ^ *** *>^» ***** * * 
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— #?i <£z\: 2003/10/1 

102g^8712 " 

Vaccine, 1996, 14:28; Bruna-Romero , Hepatology, 1997, 25:470; Seong, Vaccine, 2001, 

19:2955). °lt Thl % Sft^-H "M** M* 

- DNA *!^*J «1^7> Thl ^^ ^^ ^ 

i*g*Kr H.*4M ^ (Sullivan, 2000, Afctare, 408: 605-9; Shiver, 

2002, Atore, 415: 331-5), 7>W* ^1*1 5)9X^. 



c35> 



7}# M-*!^ H^Wfltt ^ ^ DNA <|4U*i ^(antigen engineering) ^ 

* M ^MJfta, o^Tfl *4« DNA5. H*M*« * 

S ^ ** Thl ^ ifr** 4* *M* ^ ^ 



«jo_^ o.^ DNA £ *83fc* «W3i 44+ 3* 
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!7> 



2003/10/1 

10^^8712 

^ ^ #7] DNA « *fla* *H3^ C ^ 



tfH^ofl tfl«H ^ 4* *l*r ^ ^(vaccination regimen)* A 



*4M 2 vfl^l 6 Kb* <BWfe "WW** 2 xfl^l 4 kb*fl «BWfe a* 

^ *ah&"lS* **** DNA «|4L* *fl**Ka. ^ ^^SLfe So>(Core), El £ E2 
-fr^r* *1 NS3 £ NS4 *2 *^»12- ^ NS5 -fr 

44* aw *s ^ DNA 

S*h * *1 **&«l£4W 2 o H oMk 35 ifl*| 40 

7B ^ITS^ ** WAS. «H* DNA 44 « *7l 41 W- 5L4*i* * 
o.^^ ^-g, ^ DNA «-^-§: 

5*. * *** PGX10 gDsAST KCCM 10415), pGXIO NS34 KCCM 

10417), pGXIO NS5 M*W1*: KCCM 10416)* **** DNA ^ * 

*7l DNA «UH PGXIO ML-12P * *7>S ***Rs <H? DNA 44* 



<41> 



^ ^-i: ***7l fl «H. * C^ *M4&4 ^ * 

*d*r *<M 2 6 kb«fl 4**fe i«4*Mfe 2 ifl*| 4 kb-fl *A**Kr 

iWfc «H4&* ***h? *>4* ^-a* ^ 
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QA- 2003/10/1 

10^^^8712 

oSLfe ^o KCo re), El « E2 **d*>» SWt *1 «M2c *M*^, NS3 « NS4 

i^te 42 * NS5 *3 <>r^ ^ ^> 

- ^ ojz «h^^ *q**4. 

IE*. * TO* *7l *U «H*^<M 6 H!c TO* oH^l 35 xfl 

43> a*, * TO* rAd gDsAST (4^^ KCCM 10418), rAd gDs NS34 KCCM 
10420), rAd NS5 (*Wt: KCCM 10419)* *fr*te S* 



<45> 



<46> 



* TO^ H tf« TO*M * TO* DNA <WiL3. 2 *fl*l 5*1 

^8*-3. ^ ^ TO* 

SE^b, * TO* *7l DNA SUM'S * o>4i, «M3^ ^ 

iS ^t^OsL*) CD4+ Thl ^ ^ ^ 

■ir ^W^lfe TO* ^1**4. 

£ TO* DNA * ^ *W± * }0] ^~ ^ 

o S ^SLS. ^ C^ c^V HLxr TO* 
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M <5}*>: 2003/10/1 
10^^58712 " 




7> 



£ * 1461X1 A>-g-*> ^ "DNA ^"om ^ 

-aaWS (priming)"^ **IW<K(#*>* "JM* (boosting)' 



w - £ -SMI*! ^t^- 

50> * HCV 44 * 7 ^ ^ S ^ (Core-El-E2)-fr^>^ 27fl 

cg^ (NS3 -NS4^ NS5) *a*3L *+¥°l *1* * ***** ^^° J 

HCVq- RNA »>ol^fe #<*^ *AH ^ 

3<3 ^Al» ^^(Shimizu YK et al, 1994, / Virol, 68:1494-500; Weiner Aetal, 1995, 
Proc. Natl. Acad. Sci . USA, 92:2755; Wyatt CA et al, 1998, J Virol, 72:1725; Erickson AL 
et al, 2001, Imunity, 15:883). W ^ «M^> <MJ *H* * 

A* 4*1^*^3. tt^4 flWFarci P et al , 2000 , Sc/eHce, 288:339). ^l^H 

#51*Hr 31*1 ^*W(Cooper , 1999, /jra'tr. 10:430; Lechmann, 2000, Semin 
Liver Dis 20(2): 211). o]*|« fe*)4 ^ *MH . 441* * HCV 

3L1HI*> *fe4, °lt *14*lte * ^ dna 4<i<3£fe 1a* 4*) 

^ HCV iHH *>*l*H=r **44 cfltb 444- 44 •! 
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— 2003/10/1 
102^Mp8712 



.2> 



***** =9 + . ^ ^ ^ ^ ^ 

^ M « ««« flUWfe 4^ DNA* A>*«flo> *fe ^>7> -H&<* 

^ <£^» fl* *m *5* WW « ** ^ * 

t*. ^tfls. *d*fl HCV **** #^l£(2£fe *M2c *M^)«M 

«fl ^(insert size)* DNA «■* ** +£* * fl 

tfl*M *444»> * *** V * 

7^ DNA «W* M..*** *«B ^ HCV *«M 2 6 kb 

4, iWfe *^ls<s* <>V^ *M^>* i**ISJ* 

^^1- 2 vfl*l 4kboil «B**H? aW=- 'W^iscafe *M^>. 

1^ ^«.<8^(CorerEl-E2)^ 27fl^ <^(NS3-NS4^ 

n** aw* ^sa^-. *h *wa. HCV > ^* 

^, HCV-1, HCV-J ^1 ^fl^ SI*. «1« HCV» ^*Kr ^3^^ 

3 o}, El, E25L, ZL^a. ^S^^ NS2, NS3, NS4 * NS55L SL^ <>1^3 9X^ 
£ #^n]- ^ofl *frsl|fe 2 vfl^l 6 kb 371^ HCV 
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— %% 2003/10/1 

10^^8712 ' 



i3> 



54> 



* HON ^3t*^« So>(Core)^ TO* 35 -fl*l 407fl 4 

El 3 E2 «*fc WA^(5t **» 

^71 oH^^ 407fl7> *>**Hfca. *7l E2^ 5*0*1* ^flS * 

HCV* SO>(Core) <83* « «^ ^1 tHfr ^(type)^ *W 

^xj. ^^o] 7H> fe£r JM1<>171 o]* ^(heterologous infection)^ tfl« «W 

7fl^ (Shirai M. 1994, 7 Ki7w/. 68:3334-42; Inchauspe G. , 1995, / Virol 

, 69:5798-5805; Wands JR, 1996, Hepatology, 24:14-20; Geissler M. , 1997, J Immunol, 
158:1231-7; Arichi T, 2000, Proc. Natl. Acad. Sci. USA, 97:297-302; Polakos NR., 2001, J 
Immunol, 166(5) : 3589-3598) . HCV 44 ^ 

« £ |<1 t^e|-(Large, 1999 J Immunol 162:931-8, Lee, Virology, 2001, 279:271), * 
** ^KCore)^ *<W8* ^« -fWrSH «q 7l« 44 ^ * 

*«M 35 KM 40711 ^l^i ^tb *|41* **l 40711 oH^o! * 

71^ W>^^. 



<55> 



HCV3 m ^ *5LS. AHMsHr 3*. «W^S. <M «** 

71 4*B * fl5=* E2* 51*11** DNA* A>-g-^ ZL 

^1 e* d l HCVoll tfltb ^* **W^Hi ^(Cooper, 1999, 

Immunity, 10:439: Esumi, 2002, Vaccine, 20 : 3095-3103)* , E2* W **** * 
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s-a 2003/10/1 

1021^68712 




tfls. QWWrt DNAU^ M *** * £ « - ^^ 7l 

^ DNA ^(S^r ovmsc JLtHWI 38*. 



■6> 



* HCV DNA ^0.31 a>^>71 4W, PGX10 gDsAST KCCM 

10415), pGXIO NS34 KCCM 10417), pGXIO NS5 KCCM 10416)4 

♦ 7flf^^. -11: ^ HC102^ 2). pGXIO 

gDsAST^ HCV4 «M=. ttWcore protein)* ^V(Core) * 

(envelope protein)* ***** El* E2 i***. PGXIO NS34fe HCV^ *« * 

*4 3* 4 (NS34)ofl pGXIO NS5^ 5 065)4 4« i 

Wl =*4W HCV DNA IL-12 

«o]4 DNA (pGXIO HL-1*) (Ha, 2002, *r 20: 381-6)7> *7l HC102«fl 3E« 

^ SftOBj, pGXIO hIL-12-nol DNA *J|aJ* HC103°1* 3). 

£ ***** AIDS DNA *4H ***fe #*^l£* fl* 7^ *** 7fl^ 

^o^, ol* pGXlOO^ ***»*. * **4 *3 pGXIO* £ 2-1 5L*1* *«1 . *1 
*1* 40 ***(SV40 ori). ^l^WW^i (CMV) ^1 ^ 

*»]*& ** 3* A^(TPL), ** «* +fl<MCS). >W* **1*& 40 **** 
** Ai«t( S V40PA), AlPloj 40 ***! A^(SV40Eh), **i"lH7> tfi^iMH W 

* ^ 5*51^ ColEl Ori ^ W *^(KanR)S flfe 3* **oS * V 

p,, 4** ** ***** ***** 3.6kb^ *** **M*. * *** ** pGXIO* * 
^a}* 0 ! 71^1 °H *S.* pTX (Lee, 
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fe^e 17:473-9, (1999))* 7l^S *H afl^SUL, .HHKsmall animal) 

DNA *W ^3. P^ 2 *WLee, / 72,8430(1998); Cho, fecc//*? 

17,1136(1999))* *« ^3. AVMM *^3L <r 

KCTC4I -Wfl:* *lll0212BPiisL 7]^^4. «L *7l « 

^ $ «: * ^ ^ **** 

aa^ltt EFl, MCK(muscle specific promoter), LCK(T cell specific promoter) **1 
^ S3U, ##^3 VZV(varicella zoster virus) gB, HCMV(human cytomegalovirus) 

gH, gL, gO, VSV(vesicular stomatitis virus) G «*. ***M*I& ^ *M=- 
(rotavirus outer capsid glycoprotein), YP7 <¥* 
> s^nl-^ DNA^ ^(degradation)* tf*l*fca. 

7l7l iW*l*rrtlte DMRIE/DOPE^ tf** *l€(cationic lipid)^ W« ^ 

^ o^t}. s-s^-^-olH. DNAfe lr^(drug substance) 3. #^r€ ^ ^— ^ • * 

-^(well-characterized) H« WW * £ «* 

oil m*kt *A2^ *^>7> *t&sw « A <^ - ># - ^ - 

q*M *** fl*H. DNA^ ^ £#*f|( inject ion vehicle)^ 

DMRIE « DOPE^ «WL*. DMRIE/DOPE *|* Wife *d*H^ <S*d*r» =H . 

3^ DNAsq- ^ **** DNA^r *|* Wl 

*M * ***M*fe *|5=7> o^* o^* ^o^. stb, tfl 
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7} i£tg<i| ^ofl 



*o> se«, HCVS1 ^S-R-^^°J so}, El ^ E2 -fr^^ sRi NS34 

NS4, ^-H Hl^a NS5» *W^* 

cK£ 4). *H, «H5]^ HCV -8-71 #^"1^ 

hcv -fr^A tM§ £ 

<61> ^ jfl^ 6>^2c «H3^fe 71^1 WW ^Al 

* HCV -fr^r* 5^ 3^§r * TO*!** HCV <>H1^ «H3^ 

7^)31^7} <>H^ uV°laI^ *MN El -H-^7>7> 4*1 

^^(replication defective) HCV ^ -R-**W1 gDs AST, 

g DsNS34, NS57> **R> «>*2n «H^» tHW**. «1« rAd gDsA 

ST KCCM 10418), rAd gDsNS34 KCCM 10420), rAd NS5 KCCM 

10419)2* ^^*FSft^. ^* rAd-HC102^ ^*}£r}. ' 

33*** ^ **** ^ 
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-M*;- ilstilWls.. 4* «L. MPLR(3-0-^V^^ ^iil 3*|e. a; ribi 
i^oChe* Research, Inc., Hamilton, Montana); « *N* 4 ^ 

tf(cochleates), 4*44 MM. 1» « «-«hMH. »*HWWl£ * M-«W 
alS.-a^**MH t£^ ISCOMSC^^^ W«) «-3. «|€ * ^> **** 

ol at A>-g-« ^ fl*. £ a* 45- ^ * °H **** 

<64> Bl^ f Mlfl. *M. SW^H A}* ^1 - 7 ^' 

^tfl, ^.-^ « «W ^^£(oH *W 3^<* *W ° J 

^o}c|-. * ^Alofl ^-§-^71 fl« sflBW *H1^ *H] AVfrsqfc li^-M 5 1^ 
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m tiit^ hcv^ 4« »*>Wte ^ *' B * " 

*> dna *M wi+ ^ •>* t aM 

^ *w *** «H^^ a * DNA " 4AJ 

°s +±1+**. Hfe dna s*M1« * *** u >° lel - *~ 

«« + sw. hcv4i 4i» w ^ *** DNA 

DNA a^»l=J4 B > o1 ^- J5L -' 8<>1 

«> hcv^I 4« W *3 ♦< ^* * xl ° ** ASr MW: KCCM 

X0415). PGX10 NS34 M*W*: KCCM 10417), pGXIO NS5 KCCM 10416)* V* 

*Vfe DNA 4-J £fe DNA PGXIO hIL-12» * *** **«Hf DM 44!^ 33 » 

**S« *. rAd gDsAST (<r4«*: KCCM 10418), rAd gDs NS34 KCCM 10420), 
rAd NS5 MW: KCCM 10419)* a* V**>* *** °>4* B >°^ BJ,AJ - S ^ 
34* ?W 7>=* «>*4*r4. 

<^ *«. * *7i dna 44 scat) 4*V u V°l e "i— 44* M«M « 
TV'S* 4>8- at *ls.4fc V'S* 4**4-. . 
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DNA *<2£te> «H3& £fe 

*<H^ DNA 5L*W3-rAd HUM W * 7 1 ^ * 

*. * CD4+ Thl ^«J:-§- ^ tf* ^ 5L^ ^> HCV «r°l*^ 

m % ^34«H £3*1 CD4+ Thl DNA 



<70> 



€■ HCV DNA <>r^ ^ ltfl ^ * 

««H?*I* *S!*r7l tflS ^<>J pGXlO^: PGX10 gDs AST, pGXIO NS34*r 

pGXlO NS55L COS-7 ^3L(ATCC CRL-1651)* (transfection)*!*! 
4£t - W <*| =k>V, E2, NS3, NS4 « NS5^ A 1MH ^ 

<*1 Sfl^ ^(Western blot) *1^a sK}*V3<l. a*. 293A *l3L« 44 * ^ 

tflS ^o^ioj rAd -^( m0 ck)^ itf*K rAd gDs AST, rAd gDsNS34^ rAd NS5» COS-7 

□L tfls**m°j pGX104 tfl^wW^Sl rAd-§r(mock)4^ ^ pGXIO gDs AST, 

pGXIO NS34*V pGXIO NS5 S=*r rAd gDs A ST, rAd gDsNS34^ rAd NS5» ^<Q% *4I ^ 
^I^h, HCV 5L*\ E2, NS3, NS4 « NS5 ItM^ °-H.5L, * # 

* *fl2:* *H|2* «H^*r #41 ^38* hcv INI 
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^ ^aj** e- pGXIO gDsASTS* pGXIO mIL-12 «°l*«(-utant)* 



DNA **** rAd ^sAST* -W*l* »1*«H ***** 

HCV »H=^4 4* * 7 >* ***** *** CM+ ™ **** 

* ^« 7** * -C **** ***** fl4W ' W *** 

IL-4 ELlSPOTCEn^e-l inked i™.unospot)» IFN-yfe * 

*JM T ™ 'WWWW- **. ^■'Ml I>-4fe B 4* 

4 « Th2 <W°J aW«HM"*- °1« *H«*«* 

4X4 Wil *** * »t ELISPOT <M* **. HCV E2 « 2«t «4« 

«« ^1 »M DNA -^lfl-rM «1 B « 7 *^ ^ 

IFN-y* »8*te CD4 + T *f 134 A « £ 13 B4 G2, P <0.001). DNA** 

4 E2^fl Wfe IFN-vS CD4 + T *4 

tt« 13^ A, Gl), 2o} «4«4 Wfc >"Ad» 

IFH-,» *4»fc CD4 + T 4i4 4W* 134 B. Gl). «Hs «•> 

4*7} E24te 4=) DNA 44 CD4 + T 4X4 -34* *X* « + 

»7i 1^. il-4 ELisror* ***** *fe as 

*o V 3! E2 ««W *°1^3- ***H IL-4* W«H5 CD4 + T 4X7> *4 

134 C « a 134 D), o, t DNA ^ ™ « 

fe TM CD4 + T 4X4 34*** *X*>7l 4©°J »A» * * 

DNA DNA * **« a *°^ aJ|AJ - a * 

wi cd4 + ihi *^fe«n ** ^ «* ** "WW**- 
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c73> °}-§rtf, HCV E2°11 ^-°1 ; 3 < ?1 51 Cr ^ (release cytotoxic assay)* ^r^r 

^ CD8+ T 4|i SA>tb <>H1^ «M^» ^ # ^*Kr 

DNA H^M^-rAd tf^©l €- *H ^L<=>1 7 r # JL^<?} M^Si* ^^^(S 14 

^S, G2 « G3). rAd HeM*8-DNA *«*r DNA« 2*1 ^<3*Rr ^ V 

ti>-g-^- T^ifl*]*};, ^-71^ jM3<>l*l ^>^4(S 14 Gl ^ G4). 

#71 Afls. #-§-3 -frS.ofl£ DNA =^<>l^-rAd ^ 7}# 

■* 



#<g^ HCV^l tfl^V ^ *H £4t°S^ M* ^*r5^. 

^(challenge) ^1 ^ -frSL€ ^ C^§ «M3^ i 

■& ^7}l-8r HON tfl^ DNA 33H ^ #-§-3 %-&xfr 

* "M-^AS. ^7M7lJI7} ^cf. olnfl, ^]3L^ «>-§-<>} 7|<3 tiV-§- ( mem ory immune 

response)* ^7>a^ &^5L <Q^& hIL-12 ^o^o] ^ ^ til^Vs^f ^i*. 

^^5- 1^ pGXIO gDs AST, pGXIO NS34, pGXIO NS5^ q& HC102* ^^3., -MS 
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2^ pGXIO gDs AST, pGXIO NS34, pGXIO NS5^ -11 pGXIO hIL-12* DNA« «7>* HC103» ^*>$ 
4. 351^1 DNA 30^ Al^ofl 14 Jf** ^*K=- 

«H^^ rAd-HC102JL ^fi, ZL5L^ 2^ * Afli^ ^ *** 

SAV^^rq-. ^ ^ **H 7>* Wl^K* «34 IFN- 

Y ELISPOT WIS SA>tb ^4 (51 16*a). 6*V3 * 4*>zHH # 

^ a>^.^ 2 rf^ Jt»^. * **HH ^ 2 ^ 

*r«l^ °W. ^ ^25f « ^ (#404)7> 

^ u Jr-§-& a-Sft^. A >^ ^*1 7 > HCV°fl 2** 

sjo^-g. ^-a]-s>^ ^^KlJl, tt^- ^ ^ (New York Blood Center)^ 
*W W*5L *7H £**H5 71^ HCV^l tflfc **l HCV 

^^t ? > ) ^^1«> ^-51(subinfectious dose)*! HCVS. ^V 0 !^— ^ 

(viremia)^ HW\ W ^ -fl-SHa^te ^4(Shata MT, 2002, , P-215) 

<77> £ 16^1 -M«7 r CD4+ T CD8+ T *M3* **W S«*rfe SW- £ 

174 £ 18^ CD4+ T Afli^ SAV* Th 1 AlSL^Ai CD4+ T 

goflAife tiim^ #<L4 tfla^4 «1*8 S-Sm. * *^ CD4+ T ^ 1aL ^ 

o.oj M ^-o. (T cell proliferative response)4Hfc «W 1°1 26, 1 ti] 

^ «>-§- iL°ltil aHsfl, rfl^lA^ °H. tfl^^ ^ 
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>) ^Sfl, 100 CID 50 HCV-bkS. ^(heterologous challenge)* 

a ^ *l*r*l-i- SK!*H 0 > ^*l* ^ ^ *S€^°1 ^*Rr A 1 7 1^ ^^ 7 > 

* ,] 7 ^^. ^ ojlES, 3:4^^1 ^^S. 3g7> ^71 fl*IM*r ^ ^oflS. ^ 7m 

^ 3-4^ *l3HH Al^s)^ ^(challenge)* ^ «r*°l ¥^*> 12^ ^1 
^^0.3.*!, 71^ #*(memory response) ««1 VWfl ^^1^ HCV #<3* <«D: 

tbrf. 4^4 HCV^l tflsfl W»-«h7l"fl«l|>|fe =lH&*\ ^ 

o^ej-, ^^-(challenging inoculum)^ ^*fl«rfe- >*M*ll(Wyatt CA 1998 J Virol 

72:1725)4 t*<8^8 3E^ ^>€" ^7>% ^ Sft^l , €°1*H tfl« ^^fl^£ #3 

'*fcn. tr4. °1^* ^«?l*r7l fl^l, ^(challenge)*Rr #<3€4 6 <M" 100 CID 50 °. 

s. *l^*r£3-. ^l^s., *^ 7M ^oi^j] « o>44 3^4 hcv<^1 tfl*tH£. 

1M (heterologous protect ion)7> 7 r ^tr4 ^9l^k ^-2-7> 



$ HC'^I i^lKprevious exposure of subinfectious dose of HCV)* ^l^h 
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^ o] # + M ^ 7 ] ^ °W ^(heterologous challenge)^. 

n **. HM-Mt * 2^ 10™ *>1^ * 

^ = ^3 (#400 . 381)fe «H*^ ^> (borderline positive)-*! 4 

*a« a« 4* wife 4*01 3*1 we*. -1- ^ 

^ 4*4 c^o^ «p|*£ 42^ *U 1+ **■ yV ° 15 ^ * * 

01*. 38*}^ a>»*M HCV^ * <W aWfl. *H 

(peak viral load)^ lO^-lO*,^ Mr. (Prince AM, 2002, , P-259). 

c79> oi*> f £ ^H<=>fl ^tb^. 

3^ 



<81> 



<82> (1) ^Jl^ *N 

<83> ^>7l ^AH^ M: ^ DNA 38 

*fl€ PCR 2 W (l^)i **** <M.*«&fe Takara Shuzo Co.. Ltd « New 
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Engiand Biolab, Inc3 *** *>**> 20 unit *44tt*. AW ^ 

*»* <io«fl **r°->!>* M « 7 >^ * 5C " ie7V ^* 

M> (2) DNA 4*3 5 

!5 > „**±m *M« DNA +4* 0.8% ^ « CGIBCC-BRlW *3*>fe 
H713 DNA it* *** *4 « ^* Extraction Kit; QIAGEN 

A»* A>-g-*H £^ «e)*>a4. DNA 4«S* T4 DNA (Takara)^ *12^V Att 

■«**^* *a let WW WW «M»*- ™ Afe ** 

(Saebrook et .1.. JW««I* 2nd Ed. 1989)41 4*iM 

^ ( 3 ) twnw asm *sfc&»i£» 7>^ dnasi sr°j * =8*« 

««« dna3 aw^* «>*^. ^ 11 a7 '* * OJ * 

$«r«- dna* tn*^-s ■aa^- 

<88> (4) PCR 

<e* sl- pcr W «e «n *■ (H-M 

■H)* 4 200 p»x>l, DNA 20 ng, *W(M»nD exTaq <»«H**> 10 unit, *»W 
(Takara) exTa, lOx «*. 2.5 dNTP *** 5 * 3 #*^» ^* 50 

pl7\ S)3=* SrS^. PCR PCR°M "flam^(Predenaturation) 94 1; 49, 94 

C IS, ^(annealing) BC 1*, ^(polarization) 7tt:«W *3 H« 3 7 ' kb 
* 1© (O.SkblHM 0.5». 3kb 3 #). *W 30Sl(cycle), nsla 
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3* ^(extension)* 72t:4M S&Q ^\^- PCR 7^fe ^ (Perkin Elmer) 

^ 71^ (GeneAmp PCR system 2400 )^ A r -§-*r^. <*o^ PC R o\7\sL~ &7}<$* 

^ ^Hl(QIAGEN) ^ a>-§-*H *m<^ *l^*Rr ^^S. :M*r£^. 

o)f. ^7} *\]-&3L±. ^el^oll^^ ^RVs^S. DNAM- SE cH* 
PCR ^isHr ^r^r^. 



■or 



<91> <^X\6\] 1> ^ofl A}-§-^ §5^]^ ^ 

<92> £ f^7}f^ £ tf*4H A>-g-tb HCV 1^|£4 #S)-g: iWr ^o] ^ 



<93> (1-1) pTV2 ST^I *H*j- 

<94> P TV2 ^Bi(Lee, /. Virol. , 72 , 8430 (1998); Cho, Vaccine, 17,1136 (1999))* Pstl4 Xbalil 
3- 4.73kb^1 £ ^*Hr°l HCV -fr^(tfl*tl^ 

*(| 120928* ^M3-2-S *M A^Jr 1 £ a^J: 2^1 H^oHs 

PCR -£1-8: Pstl4 Xbal 2.21kb^ #<M(insert)« 3s 

4.73kb^ ^a^J o_3.#| P TV2 ST« ^*\%^. 
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> (1-2) pTV2 AST^ 

> pTV2 «(Lee. /. Virol. , 72, 8430 (1998); Cho, Vaccine, 17,1136 (1999))* Xbal^S. 

« CIAP(Calf intestinal alkaline phosphatase) (Takara)S *^*H 4.78kb^ ^* * 
*7l 4 AH (1-1>«M PTV2 ST* MAI *M 3 ft AIM* 2 

^ «Wa PCR Xbal *« *«*W 2.07kb^ * 

bfl/^ ^B)<4 ^^1^3^.3.^ pTV2 AST* afl^rW. 

J7> (1-3) pTV2 gDsE2t3 >fl^- 
98> (1-3-1) pSK gDs^ ^ll^l- 

99> W± 4a«i *H3& ^ 1 (Herpes simplex virus type 1)3 *>3^1 
(gDs; Sisk, 1994, J. Virol. , 68- 766) s I'S'a-a- 4U ^ 1 s 

PC R ^ pBluescript SK( + ) 4* (Stratagene)* EcoR **** PCR 4« 

* ^oj^-o.^ P SK gDs» ***** (Lee, 1998 / Virol 72 : 8430). 
ioo> (1-3-2) pTZ HCV3 *)l*t- 

^hcv^ m w ***** *>** 71 ««• HCV *** (tn *^* 

W ^1209283: **)• Ma 42 * 43*1 **°H« PCR 

* +44*4. ««* Hind III. Xba IAS. ««* *1. *«* 

S«S pTZ 44 (Si^aH *«*H PTZ SB* 1M *** ** SphI - 

S 4^3 tW XbaI°S *«*M 5.8kb*l 44* PTV NS345 (Cho, 1999. 
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Vaccine, 17:1136-44)* Xbal^S. €^ *M SphliLsL Jf* 6.35kb^ £34* 

Jfrsl^jl, fl<*H 5.8kbSl ^^-Al^o.^ pTZ HCV* afloat*. 

i02> (1-3-3) pTV2 gDsE2t^ 

ios> (1-3-1)41*1 PSK gDs* Bglll^ EcoRI €#*H ^33. *B-*>^> 

^-71 -MAH (l-3-2)«*!H pTZ HCV* *M ^fc^* 4 « a^Je. 5^ 5^1 

*1JL PCR Bglll^j- EcoRI i£ *i&*H fl^ ^ ***1«^M P™ 2 

gDsE2t» *fl^}SW (Lee, 7. Ffe/.. 72: 8430). 



:i04> (1-4) pTV2 gDsST^ ^Sl^- 
:ios> (1-4-1) pTV2 gDs^ 4^ 

:i06> s&7] <g*H (l-3)4H *\}3~% pTV2 gDsE2t» Spel^f EcoRV ^I^Jl^S. ttlfc 3.62kb^ ^ 
B}* <£5W. A>7l pTV2 gDsE2t* ^M§.°3. *M *\WS- 44 « a^Jl 45^ ^l^t 
A>-g-*>o} PCR* -M*H 1.28kb 4M)*|* **Alsfl ^ PTV2 gDs 

» ^ll^>^. 

<107> (1-4-2) pTV2 gDsST^ 

<ios> ^-71 ^aHI (l-4-l)°flAi PTV2 gDs* Ascl4 Xbal^-S. 4.86kb^ ^B]* 

i}. Aj-7] ^a]^1 (l-l)oflAi ^istb PTV2 ST* *H a^Ji 6 « A^SL 7^ — 

ej-^l^S. PCR * AscI* Xbal^S. WW WW<L3,* PTV2 

gDsST* 
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> M 4« PTV2 gDsST* AscI* Xbal^ **M 4.«d* W 

■H Cl-lWH *** PTV2 ST# «A1 *M **** 8^ AIM* 7^ » 
^1. * *<fl PTV2 gDsE2» 



is- 



gDsASN2^ all 2* 

. . „. < pTV2 gDs» tacrt Xbal-S «««M «4* «» 

*7| 4^ ttMMH 42« pTZ hcv« Mi* «W 9 * 

r-\ n - .^^lfl-fi-S.^ pTV2 gDsASN2» '^^51^.' 



U3> (1-7) pTV2 SN2^ 

1M > * 7 , (M»«M -™ Pstm NotI - S 5 - 98kbS| a ' El * 

«4«ft4. »-D«M pTV2 514 PstI * NotI - s **** "■ 67kbS1 * 

«*• **«W ««W pTV2 ^ ****** 

;li5> (1-8) pTV2 ASN221 ^ 

««. pTV2 *Wl*e, /. 72 , 8430 (1998); Cho, fe*/.. 17.1136 (1999))* Pttl* Xbal 

o S *KH 4.73^ «<• ****** *'l «t« PTZ HCV» 

£*'<M-4«<1* 46 3 474 5«W-I* «S *** *. PsU4 Xbal°-* *«* 
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o* 2.80kb^ -OT** PTV2 ASN2» 



it> (1-9) pTV2 SN5^ *fl*|- 

18> ^71 (l-D^l^ PTV 2 ST* NotI31 - XbaI - S " 6 ' 25kb ^ *^** 

"^71 (l-3-2)4H *112^ pTZ HCVIr Notl^ Xbal^S. 7.50kb^ 

^-Bl^H -fl^H P™ 2 SN5 * ^^S^- 

Li9> (1-10) pTV2 gDsSTt^ afl^- 

I20> P TV2 «WLee. /. Virol.. 72 , 8430 (1998); Cho, Vaccine, 17,1136 (1999))* PstI* XbaliL 
S 4.71kb^ ^» «5a^. *AH (1-4)^1^ PTV2 gDsST» 

*h Aj^iaa ii « ^*ifljt 12^ swa pcr xbai^s « 

* 2.40kb^ fl4H Wlfl^M P^ 2 gDsSTt* 

:123> (i-ii) P TV2 gDsAST^ *M 

ci22> ^71 *AH (l-4rl)4W PTV2 gDs» AscI^ Xbal^S 4.89kb^l ^» 

4. *7l (1-D4H PTV2 ST» ^^-tW 1*** 9 * 7 ^ ~ 

PCR Ascl4 Xbal^-S. *«*M 2.07kb^ #<M* ^ 

$\- pTV2 gDsAST* A^\^. 
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3> (1-12) pTV2 gDsASTt^ 

>4> P TV2 ^(Lee, /. Virol., 72 , 8430 (1998); Cho, Vaccine, 17,1136 (1999))* PttI* Xbal* 
5L 4.7^ W W Cl-11)^^ PTV2 gDsAST* ^ <L 

s *H AIM* ii * 1*** PCR PstIi| " XbaIAS ^ H 

^ 2.28kb3 m*\ P™ 2 gDsASTt* 

25> (1-13) pGXIO gDsAST^ 
i26> (l-13-l) pGXlO^ ^ 
i27> (1-13-1-1) pTV-3^ A^r 

128> 43 pMT-3 (Sambrook, Molecular cloning, 2nd Ed., Vol. 3, 16.20; Kaufman RJ, Mol. Cell 
Biol. 9,946-958, (1989)) 2 g* Hpal (20 unit) « Nhel (20 unit)*3L W A* 
^ AS ^iflaL t^lMKKlenow) ^ (New England Biolabs)(5 unit)* 3# 100 pMol Si 
SL^. dNTP (Takara)* ^ * 25V <M 30£ **** (blunt end)^: 

o}7}iS 4 ^ 7 ]<^ * O.Tkb ^ i<W± VAI (Viral Antagonist 1)^*1* 

SV40 polyA W» a*)* ^ PTV-2 (Lee, 1998 7 Kir*/.. 72,8430-36)3 SV40 ^Mfr 
4) H pa I ^HH 5.3kb2l >M pTV-3^ 

<129> (1-13-1-2) pGX-13 all ^ 

<130> ^71 (l-13-l-l)oll^ *3M& *I3 *H **** 13 * U 

^ S^oWa PCR PCR 4** (2.0kb)* Nrul <LJL SL*. ^ PZero-2 

(Invtrogen)# >1AS *H 15 « 1*** ^ PCR *** ^ * 
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** Sspl°-a <** DNA *« (l.Skb)* *« C2.0kb)SV «*<M 3.8kb^ 

pGX-1* silas>SJ^: 
i> (1-13-1-3) pGXIOS) 

2> *7l ^ P 6 "- 1 * **** ^ * Sal1 - 3 ' ** ^ * 7 " 

0 m * e 371 (S.Ub)4 DNA* *7l DNA ««4 ** * H*** «*» *<B«M* 
*M ftsWSjW. «I3 p03-°J«H (Promega)* Xbal ?! Sallys 

pgxio* ■assw. 

33> (1-13-2) pGXIO gDsASTSl ^ 

*<H (i-18-D-M pgxio* p»ti* Xbai°a «HW 3.4kb3 W 
m u-nW p"2 sDsast« Pttrt xbai°a *WM «* a-aaw *fl 

j,,* flo^ tW« Ml 1*** 5041 -a7H«(gD8AST)* I«6 PGXIO 

gDsAST» D '^» ^ m (Korean Culture Center ° £ 

Microorganisms)^ 2002^ 8* WW- KCM 10415). 



:i35> (1-14) pGXIO NS34^1 

a~ ^ 4*H <1-13><M PGX10 gDsAST» Ascl4 Xbal-S *«M 3.56kb^ 

*7l (1-3-2)^1^ *i* KIZ HCV» MAS. *M X^A 17 « 

18^ H^HS- PCR #^tb Pstl4 Xbal^S- * 
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e«H « 2.82^ 5151 * 7m 

(NS34)* 3Ltf*Hr PGX10 NS34» ^ #^l^r « **** 

(Korean Culture Center of Microorganisms)^ 2002* 8€ 2B«*S 
KCCM 10417). 



37> (1-15) pGXIO NS5^ afl^r 

38> ^71 C1-13-D4H J^* pGXlO^: Asp7184 Xbal^S *i&*H 3.4kb^ *H3» 

^71 (l-3-2)oflAi 42« pTZ HCV* «il ^ 19 * ***** 

20*1 «Wa PCR * Asp7184 Xbal-sL «**H 3.12kb^ 

^ ^Sl- ^Alflos^.^^Jt 52^1 *7H*(NS5)* SWfe PGX10 NS5» *ll*r*V£ 
t* #7l ^Br^l^ ^ ul^lt (Korean Culture Center of Microorganisms )°fl 

2002* 8^S 29«J*S 7l*3»t* * CCM 10416) - 

; 139> (1-16) pGXIO hIL-12 m ( P GX10-hp35/IRES/hp40-N222L)^ *H*r 
=140> (1-16-1) P SK-hp35^- P SK-hp40^ ^ 

<m> PMA (phorbol myrystic acetate)* 44 B 4i« NC37 ^ (American Type 

Culture Collection; ATCC)^ RT-PCRC 3 *A> «4 **) <** System 2400, 
Perkin Elmer^) *«* «>U-«M 820 bp* p3 5 ***** 1050 bp* P 40 ***** 
cDNA* «i**Sl > 820 bp* a W p35 ***** >1 W 21 « **** 22* 
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1050 bp* P40 23 « X,*** ^ ***** *1+*H PCR ^ W « 

2> C DNA» ^ pBluescript SK+ (Stratagene)<^l (subcloning)^, P 35 

^ P 40 + * pBluescriptSK^ Smal W *W ****** P» 

(3.8kb)^- P SK-hp40 (4.0kb)^r ^^r^. 

13> (1-16-2) pSK-IRES^ 

44> p3 5*r P 40 ^->- +*** ** **** ^ (bicistronic vector)* 

71 fl*H. ^ EMCVCEncephalomyocarditis virus)*! IRES (Internal Ribosome Entry Site) ( 

i«H «* *«W W7l WW ** **** 25 " 26 ^ H 

o!**H RT-PCR^ *« «1* EcoRV^ «* * ^ pBluescriptSK^ EcoRV 

*Htr3:4x ^HH ^ pSR-IRES (3.5kb)» ^l^V^^r- 

145> (1-16-3) pSK-h P 35/IRES^ 

146> ^71 (1-IM)^ pSR-IRES* EcoRV^ DNA «« 

(3.5kb)ofl, *7l 4M4 (1-16-D4M PSK-h P 35» Smal* NotliLS. «*« * 

T4 DNA WWA ^41 SI* h P 35 « (O.SkbHi: P SK-hp35/IRES (4.3kb)» 

:i47> (1-16-4) P SK-hp35/IRES/hp40^ 

^8-71 (1-16-D4H P SK-hp40* Ncol^ Notl^S- *W1 « 



cl48> 
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hp40 (l.OKb)* -8-71 ^li (1-16-3)*M *2fc« P SK-hp35/IRES» «H& 

^c>^ ^ofl #o]tg-o^ P 35^f p40 i^*fl« 3*3 *Rr *#*Hfr ^1 tm*Hr ^ 
«p • *i ;• ^d-. o] $miL± Smal^ Clal* * Bl7}*il» <>1**H 

^ ^lltli ^ ^Ti^Jl °1^7fl *H^€ ^» pSK-hp35/IRES/hp40 

4. 

.SK-hp40-N222L^ 

^ '..^ 6>nl^oi o^sH^^t* ^&SL3. ^^7) $)?>}°] <#7] ^4 (l-16-l) 

p SK-hp40* ¥**3. f*5L *\WS. 27 $ -H^i 28^ ^l^t A>**M 
pn?£ ^*8*V5M. **r*WI, -HfcttS. 29 ^ ^fc^S. 302} S^l^f AH-SH 2* r 

$^0$. ^-aj^rl-. o]3.JfBj #<£i£oj (mutational point)* S^N-fe ^ (common 

site)* ***Hfe * 7fl^ PCR ^«o] 443StTO. 2 *> PCR^ #7] #€#3 «** M 
o g i^-n feigjg HeM^ (flanking primer)** Al-*SH ^fs^o.^, n ^SL °)^$\ 
^ (fusion product )*1 I^SUi #7l ^* *«Li Ncol^ Nbtl^S * 
Smal-^-S ^ pBluescriptSK+ (Stratagene, 3.0kb)4| 

H. P SK-hp40-N222L (4.0kb)* ^l^V^^. 
ci5i> (1-16-6) pSK-hp35/IRES/hp40-N222LS] 

^152> ^SL±. Ncol4 NotI* °1**H ^-7] (1-16-5)°1H ^Stt pSK-hp40-N222L^ 

hp40-N222L #€* ^71 ^4 (1-16-4)^1 ^ z\}2,% pSK-hp35/IRES/hp40^ hp40 ^4 
l-el-^fl^ p SK-hp35/IRES/hp40-N222L (5.3kb)* ^lS-Sf^^-. 
<153> (1-16-7) P GX10-hp35/IRES/hp40-N222L^ 
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:i54> >flS.<^|^ tf* 7>^^r 3^3. hp35/IRES/hp40-N222L ^-8" *7l7l 

ofl (1-16-6)^1^ ^fl^^b pSK-hp35/IRES/hp40-N222L* ^ *H ^il^Jl 31 ^ ^^J: 
32^1 a^o]Blt A>-g-^H ^» hp35/IRES/hp40-N222L # 

^fl^JLdi Xhol* ^ ^-71 -gAH (l-13-l)ofl^ *H2^b pGXlO^r ^ltli XhoIAS. 

P GX10-hp35/IRES/hp40-N222L (pGXIO hIL-12") (5.9kb)^r ^S&ftr*. 

<155><^aH 2> *ig<*H *fl2^- *>>^lcwH.^I^. *fl2: 

<156> (2-1) pShuttleCMV gDsAST^l ^]^- 

<157> (2-1-1) pShuttleCMV gDsAST:H77C^ ^3)- 

<i5S> p ShuttleCMV (Q biogene *})« Bglll^ Xbal^S. 7.5kb^ ^3* -g-el^tq.. 

PCV-H77C (Masayuki, 1998 Virology 244 ' 161-72)* flAS *H 33 % 

3451 H^M**!* *}-§-*H PCR ^ Bglll^ Xbal-^-S. 2.07kb5l #<M» -£3 

^ ^)^<4 ^^-Al^o.S.^ pShuttleCMV gDs AST: H77C1- 

<159> (2-1-2) pShuttleCMV gDsAST^I 

<160> #7] -iUH (2-l-l)*H afl^S!: pShuttleCMV gDs AST: H77C» Asc 1 4 Xbal^-S. 

7.43kb5l #7] ( 1-13-2) ^ ^St!: pGXIO gDsAST* Ascl4 Xbal 

^i&SM 2.07kb5) ^^^1* * ttr^fc*!^ W^l^^S-^ pShuttleCMV 

gDs AST* ^aJ-^Sa^. 
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I6i> (2-2) pShuttleCMV gDsNS34^ 
162> (2-2-1) pGXIO gDsNS34^ 

163> ^"71 (1-13-2)^]^ pGXIO gDsASTl- Ascl^f XbaI°_S. 3.5kb^1 

^7} (l-3-2)*lH pTZ HCV* ^^-S. *M ^^IS: 48 ^ ^1 

492} H^H» c*j PGR ^ O.S. * Ascl4 XbalJlS. ^ 2.81kb 

oj Aj-oj^-g. $)6fl;q ^tM^ o_S.*| pGXIO gDsNS34» ^^ch 

:i64> (2-2-2) pShuttleCMV gDsNS34^ 

:i65> (2-1-2) <%*\ pShuttleCMV gDsAST» AscI^ XbaI-2.5. *L^*H 7.43kb^ 

-grill #7] ^aHI (2-2-lHH pGXIO g DsNS34* AscI^ Xbal-^-S. 

*M ^ 2.81kb2l #<M* ^^l^^S-^ pShuttleCMV gDsNS34» ^ 

<166> (2-3) pShuttleCMV NS5^ ^1^- 

<167> pShuttleCMV (Q biogene Asp7182f XbalJlS * 7.46kb3 # 

71 4*H (l-3-2)«lH ^S^r pTZ HCV* f 1-^- *H 19 « ^^s. 20^ »5H 

p)«. A>-g-SH PCR^^-S. * Asp7184 Xbal-^S. 3.12kb^ $H 

A] <g£. ^2}- ^Al^ pShuttleCMV NS5» ^]^}^. 

<168> (2-4) pGXIO mIL-12 m ^ ^ 

<169> (2-4-1) nffi IL-12 ^ «j^Sl ^ 
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170> (2-4-1-1) pSR-mp35/IRES/mp40 ^ 



171> • P 403f p35 5a^*Rr -a-^^V* M ^*Hr ^« *0*H*}7] 

3*H, £*1 EMCV^ IRES7V Sd^r #7l (1-16-2)<*{H pSK-IRES 

♦ ^mJLi JVtol4 Barill^S. ^^}JL <^7H x>>*-^ IL-12p40 PCR (Schoenhaut, /. 

1999, 148:3433-3440)^ ^Jl^sL *J3:*H 48*1 p40 DNA ^^M: ^1H>- 

P SK-IRES/mp40^r ^l^V^. ^l^, *H-^ IL-12p35 ^ ^# (Schoenhaut , /. Immunol., 
1992, 148:3433-3440)^: T4 DNA ^Jl4i«- 

Clal ^ T4 DNA ^e)^ P SK-IRES/mp40^1 ^ , ^q<L3- p35, IRES, p40 

-B-^^>7> ^tfls. wfll^ P SK-mp35/IRES/rap40 1-5^*1 iEL# ^^^4. 
<172> (2-4-1-2) P CIN-mp35/IRES/mp40 1^ ^ ^1 41^- 

<173> #7] -*UH (2-4-1-1)^ «<Hi-2-3- mp35/IRES/mp40 -fr#*V» pCI-neo ^ ^ (Promega^}) 

^ ^2.^ ^ol^ /fort JHMI ^tiS*!, i-fr** IL-12p70-i- M 

^ oj^ P CIN-mp35/IRES/mp40 ^ ^» <§&^-. 
<174> (2-4-2) pCIN-mp40 *H3- 

<175> o^tg P 40 l-e^S.^ ^x\6$ 

(2-4-l-l)<*IM ^flStb P SK-mp35/IRES/mp40 ^Jl^ Afool^ SacIJlS- ^€ 

p40 ^-§- a^SLiS. ^Bl€ pGEX-KG d^W*. ClontechA}H 

pGEX-KG-mp40^r iTccRI^ Afofl* pCI-neo ifceRI^ Not\ 'JHMI tf^tf 

os.^ P CIN-mp40 IfirB gSS^. 

<176> (2-4-3) pCIN-mp35 ^ ^ 
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177> o>^ P 35 *3i*H=- #5^*1 = ^ fl3H #7] (2-4-1-1)4) 

X\ p SK-mp35/IRES/mp40 ^^^r afl^J^x Xhol , EccRlSLS. ^€ p35 

Xj^-ar^s ^Ej^ pCI-neo Xhol^ Ec&l ^^-S.*! 

P CIN-mp35 ^ 

:i?8> (2-4-4) pCIN-mp40-N220L ^ 

a?9> mp 40^ 220^*1 ^1^*1 ^^-eJ-^AV^ ^o.S. *l€*}7l Jfl*H %7] <a*H (2-4-2H 
x\ pCIN-mp40^r ^SLS, *}JL, ^<1«1J: 35 ^ ^I^S 36^ H^H* A}-8-*M 

PCR-i; ^fl^satf-. olx4j ^-71 ^^Ixr -fr^T^I -g-°l*}7fl *>7l ^ Sac I 

^> oiX}«.^s. i^>ji &t}. o]s.^ W^li 6 !!^ ^ 7>^tb IL-12p40 -fr 

^7>7> P CIN-mp40-N220L ^^M. 

<180> (2-4-5) P TV2-mp35/IRES/mp40-N220L^ ^ 

<181> P 404- P 35 3^"SRr -fr^7>» IHW^I DNA ^aHl *>-§-^ *r 

£±=. *|e]£. ^2j-^7l ^*H, *H ^S^H DNA «?A1 H> ^ 

«L ^B]«?l pTV2 ^B] (Lee, Virol., 72:8430-8436, 1998; Cho, Vaccine, 17:1136-1144, 
1999)* ^l^rJldb Asp7184 Notl^S- #7] ^ofl (2-4-l-l)<HM ^lS^ 

' P SK- m p35/IRES/mp40l- Jl^S. $H mp35/IRES/mp40 ^* ^^JM 

pTV2-mp35/IRES/m P 40 J&^Bt^. SEU, IL-12p40^ Asn-220 lr^^°l -fi-^Vi- 

H-W^^ p35* iaS|eJ^ ^ pSK-mp35/IRES/rap40 

Ncol^ Not 1-2.3. ^^>JL ^7]*\] P CIN-rap40-N220L^r Jl^S. mp40-N220L 

^^^--2-3^ P SK-mp35/IRES/mp40-N220L ^l*}-*}^. pTV2-mp35/IRES/mp40 ^ 

Bl» EcoRV^I- Notl^S. mp40 * pSK-mp35/IRES/mp40-N220L^r 
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ft&S. *^*H ^ mp40-N220L p TV2-mp35/IRES/mp40-N220L * 

*)* W ****** 2000-1 2^ 29W 7l^flr^ 

(^^31 . : RCTC 0745BP) .- 
32> (2-4-6) pGXIO mlL-12^ *f|2: 

S3> ^ p^pSS/IRES/^O^OL* Sac II* Not I *a *ft<M DNA « (2.8*)*. 

pGXIO* * ^lt^ *7lfe DNA ^€ (3. 4kb)3f S^lfl^ ^ 
pGXIO mIL-12 mutant (5.9kb)* ^ t ^- 

184> (2-5) rAd-gDs AST *fl3^ a}*lc «H^^ 

185 > * a}-§-£ *W3^«1 rAd-gDsAST^ pAdEasyC^B^ ) ^ 

«(Q. Biogene^ *l-§-*M C2-l><^^ *** pShuttleCMV gDsA 

ST» 
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A, e jo;? * pAdEasy *^<4 E. coli W BJ5183<*»1 «^HSM 6 1« 

Celectr. ^ration) *fl2^(homologous 

on) »«fl, 503 «g7l*lS(gDsAST)* it^ rAd gDsAST* A 

%^ DNA* /feci ^ltriLiS. ^ 60 mm ^ 

IV 293A 45L(ATCC)» ^£^1*1 3, 10*1 ^ 

- ^-oj ^ o. 33 ^ ^ ^ofl^- -g^H 100 nffli «fl°<Hir 293A 

4 « 3°4^ wVo]&|^» tiflo^>c^ OJS. 150 mm 

HM 30^1 293A t^m^ «>o^^ 307^ 150 mm ^1<>)H 

4^ o>dl^ *H^7> 293A 4itt ^, *H2^>(Q. Biogene^V) 

* x^ofl A^ v\o]B\^4r ^*H*r£^r. 3*0* «H^^ 

TCID 50 (Tissue Culture Infectious Dose 50) ^ ^ 

IHOU pfu^l ^2:^ «}ole^ rAd gDsAST* A^SX^. W 

^ tq/gg- (Korean Culture Center of Microorganisms)^ 2002\i 8^1 29<&x\ 

(^^ : KCCM 10418). 



<186> (2-6) rAd- gDsNS34 A^ «H3^1 A^ 

<187> ^7) (2-2-2HH *fla* pShuttleCMV g DsNS34» <>l-§-*H, -£*H (2-5)3 

rAd-gDsASTS} ^tb ^o^ t *\^3L 5421 <* 7H <KgDsNS34)# SlHRr 

rAd- gDsNS34» *H*M*5&4. W A^ "1** < Korean 
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Culture Center of Microorganisms)^ 2002^ 8€ 29«** ***** * CCM 
10420) . 

58> (2-7) rAd- NS5 «>«»le^ *flS 

«► ^71 (2-3)^1^ pShuttleCMV NS5# o]**H. -»7l ^14 (2-5)^1 

r Ad-gDs A ST^l **W W*W **** 52 ^ «™« (gDsNS34)* i**te 
rAd- NS5» <«^M^ "1** **** (K ° rean 

Culture Center of Microorganisms)^ 2002* 8€ 2B«*S 7l**»* KCCM 

10419). 

190> <^AH 3> HCV DNA «-^J « o>r^ S'Kcore), E2, NS3, NS4 % 

NS5 ^ ^(5- 5 ^1H 8) 

* ***** *7l ^!<W 7l*B€ **i^ <^ ^ DNA ^ ^^1- 

« ^1^ HCV E2 ' NS3 ' NS4 * NS5 *^ 

fe*|* M*** *M COS-7 Afl3L« 

*5fttK COS-7 10% FBS (fetal bovine serum)7> 3L*« DMEM «fl*l(Gibco BR1»)» *1 

**H 60 mm 5>105 X|3L* *Wa.' t*** £ 5, 6, 7-1 

**&*!£* ^ 10 ** *A*MH Mil * 36AR> *fl5L«^ 

***M *7l**4| <>1**«*. -1 -I. * ****|S7> **** ^ 
5L ^ *4« ^ #fc ^» *W*r7l ^ 5 ^ (luciferase) **H 



191> 
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*. ^ ^ 13L (ce11 

lysate)^ *4 «7l <8*« ***** * + • 293A ^* °^ 

*M M+ ^ 8-M *1* *M**» 1>106 pfu ^ 60 ^ 

5*0^ 293A^1 * 36^R> 4>**H *7l<S** 

10% SDS-»^l d >a**H=.*(polyacryl»ide gel)<M ^1 * W ^ 

m(i»dblattin.j* E2 *44* 3#*>7l *« 2 ** 

(Lee, 1999 J Virol 73: ll-8)» o]*^. N-*WI 40**1 *V*1^M * 
^ U ««H ^(Polyclonal) «** <>1+*HU*. NS3, NS4, NSG*4 

til^S ^#*>7l ^*«Hfe HCV «7>^ *r-g-*r£4. 



L92> 



<193> 



s 5 fe i** -sin «« E2 *«* ^ 

diKJfl (Endoplasmic Reticulum; ER)4 ^SKglycosylation) 

o,*, 65-70KDao« «£7> *M« * ««. *«« * 

<M(insert)4 **• pTV2 ^ ^'^ 

5= 6* a*KCore)*l 4«* S|-°JtW M 4 »M£ *^s) 40 

**M*. a-KCoreW «**«■ 21 KDa^, gDs7> tf<S)3* 24 KDa°.3- #7>*> 
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. «W- 40 oMi^M ^Sl^ 4.5 KDa^ ***ol #^7)1 #71 

<M SoXCore)^ ***>7l 44 * At^-M pTV2 ao K Core)* 

37^ *E=SL fl*|*4| ^ a*KCore)*l * 4-1^ 40 <>W^H *l>m 

o.^ ^oj^ - sasftr^. oH, P TV2 gDsAST^ «W #^1^ «W ^>(Core)^ Hfi 

n e7ls.Ai « 4, aoxcore)*! *V*1^ **** * ^ Wor B 

cell eptiope)7> ^fl*Kr 3^ M slSWSallberg, 1992 /mo/ £erf 33:27; Kakimi , 
1995 / Gen Virol 76: 1205; Harase, 1995 Immunol Cell Biol 73:346). ^, 3" #2^*1^1 
X\ S o>(Core)7V * 5L*KCoreH tfl* **7> 

^7> ^€ S^XCore) * «W **>7l HUMI . o>4«* «]m 

^ «fi-^ ^*>7l7> *ft|4 ^ *W ^14. P^2-ST, -gDsST, -gDsAST* 

^ ^e^nfe a^XCore), El. E2^ fc*|3. ^HS-ilKpolyproteinH *V*^*1 * ^ 
>|3L «**Hs (host protease)** *M ^ Jfl*. <>1 

3* * *. ^ 4* -Hit 1M ^oflA^ £ 5<A)4H 

^ PTV2 gDsST^- P TV2 gDsAST7> E2« iWfrfe 3^ "l^* « 

7i«-^ u}t^ pTV2 gDsASTolH aoV(Core)^ a*KCore)7> 

S|7l ifl€-ol oWi* M« ol^V 3# <>r*l* *«*7> ^€ *ol^ 

(Core) #^€3Mq 7 l°i^ ^— 

£ 7^ «<W #^1^ PGX10 gDs AST 

ol^^oflAi E 2 *<>1*UI «j* *KU(A). PGX10 NS34^ 
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^ 67 KDa^ NS3 27 KDa^ NS4B *4*fr «K1* + pGXIO NS5^ * + 

^ i^a ^€ ^7> . c*§ a««H^> *M*Ka. ^ HS4*> 

7 l^o S ojsfl 49 KDa^l NS5A 66 KDa^ NS5B ^t^Rh ^ 

#^«lSLfe H^1^17> ^7] *M 115 KDa^ KHW*(C>. 

100 KDa^l «*te *M*U1 *H* ^ ^ WWW* ^-1*1 ** 

>5> £ 8^ «H3^ SL<^fe Wl*. rAd gDsAST(A)^ rAd 

NS5(C)^ fl^ ^ ^ *** ^ 5ft^. rAd gDsNS34^ *+(B). € 

^ 67 KDa^l NS3 ^^tflX, gD S 7> «J*A 71 KDa^-S ^7>€ 3^ * 

- flo^. * Miir gDs^ tf«M ER^ *5*SL3. *M 

(glycosylation) *MH ^ **W">1 ^ 7 >** £ ^ " 

4 W *<>KCore)*l M* El 

W* «WMt <M* *V* * **** *** 

» 4>te «Sft4. S o>(Core)-El-E2 ^ UMl^^, SL'KCore)* E2^ 

M o] **<MI ol^31 fl** * ^ A >°H **** **** ^ 



113-54 



_ 2003/10/1 
103irafi58712 " 




n> 



.98> <^AH 4 > HCV DNA *W « 44* o]** p>*^ 

i99> ^ w« 100 ^ pbs-11 * °it * 

flfc DNA WSL3L * * 6*}^ pH-^ *^ 

50^, * lOOvM DNA W *H*W 1*} S+H W ^ M 2*> Zr* 

^a>* ^flr*. ^ 5112H^ lOOwt^ DNA 

* A}-g-*>*U, 5113^ 14^ PGX10 gDsAST 40 p& pGXIO mIL-12 

(mutant) 10 * 50 ^ DNA» rAd gDsAST^ 5*0? pfu» 

*5l€ *|sl* ^ **** ^ A >^> 7 1 A ^HHH X| 7 H 4i» *fl3 



<200><^a]^ 5> IFN-y ELISP0T ^ 

<20i> 2-3*>e|^ *H-^4H ^ ^» IFN-Y ELISP0T *35: <8*V 

3 *HW tc^ «■ -Si^H^fe IFN-y ELISP0T ?l3=(Cat# M34201-H, 

MAOTECHA»» a>**M, IFN-y 41 a** **|(H)1»» PBS5L 5^g/ml^ *HS. 
* 50/ze» 96 € «M5 (Millipore. 0.45ra, Cat# MAHAS4510, Bedford, MA)<=fl 12*1 
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m **<*X| **l*r5^. ^o> Sfe *fl (auction)^ PBSS. 2 

4 W .,vtW »W (50 units/ml *M*fl. 50 «/ml ^tS'VUl. 50 U M 

■ »~ 2^ L-WM , ImM *M**WH. 20 Units/ml mIL-2^ 10% 

i fetal bovine serum, HyClone, Lot. #AJH10775)» ***te RPMI-1640) 200^» 

37 t4W 2*1* oi-frfr ^ltb 3 ^(suction)^- *0>m 
«£ft 1x106^ 3.3x105, ^3- 1.1x105 ^i/^ *515L **W*SMv e^W 

i -**4| ^ HCV *°l*ltl ^ *** 7 1 ^ H_2d ^ #2fl " 

*M*i *<*«H*1^ E2 ^3^1 CT26-hghE2t 4MKS«g. 

71 .920-2925, 2000)* 2x10* *3£S 96 € 

37T: 5% C02 AflSL tiR<&7H4 **l<a 20*1* *tt HAWS**. 96 * 

«*WS4 ifl*** ««>1 ^ ^ - € 20 (Sigraa ' Cat# 08654)01 PBS 

(Gibco BRL) m ^(PBS-T, 0.1DAS 43* i*>1A«-*W mAb (7-B6-1 

Win)* 413 *«W 1% BSA» *7>*H *H& «^ *^5L Wml *2E7> *W 
50^ 1H *?V* .* 2*1* 43 *«KH*-T. 0.1*)AS 44 * 

t>Xj ^ ^s. 10 oM IS. *H* -H^^ m -HRP -M* **** 1*1* 
«tf. tf*ol-*v* * AEC 71 « *<** *Vfr*H *4* ^*(sP0t)«>l 3. 

71^ ^ (5 - 10 £) «** *>**fl*1 M *«*1«*. 96 * Mo]- 

♦ *S*m * -M^AS- IFN-Y* *»l*Hs 4**1 ^« ^8*r£^. 
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)2> 



* ELISPOT *<*14Hfc "l* H** direct ELISPOT), 

1 5x10^ a]^- a^5L» 1x106^ CT26-hghE2t ^l5L*r W WW 
ufl^HAi a^ OS ^Al^. xfli» *}-§- (expanded ELISPOT)^ £. 



03> <^aH 6> HCV E2 ^ol^ol #^li(cytotoxic T lymphocyte) ^#-§- ^ A > 
!04> DNA « . »V>1^ W 3" 2-3^^^ p ^t^ 

B] <£<^ ol**H tf-M* *f* 2^**1*. HCV E2°fi ***** 

$n E27> tf^a. 5fllfe CT26-hghE2t *l5L^(H-2d restricted)* "WS'H^ 

^ofl cif 1.5*07 til^lS^ 1067^ CT26hGHE2t *i«* *fl3.«fl°<^ 
(RPMI-1640 **| + 10% FBS + 2 mM *Wl + 20 pM j3 ^S^-i: + 20 mIL-2)o 
a * *f 5«tf 37-C C02 W^ W.W- ^ ^ 0 l Mfe CT26-hghE2t 

^(well) * 104 ^ 1 yCi^ «Cr* 2*1 Wtf *^*Ha*. 

o^o S 3^ 434 $ ^jofl, 5^ *1#*5L* ^(effector ) **3JZ #-§-*fl *>-8-*r 

5fttf. A|£^ S3 45.* £«M 2.7)*}$= s%7\m *|S ^ «1*3. *W * 5AR> 

7ls *58tf.°3.*q *M5L ** *£* a^WSft^. °H, Afl5L 

ofl ^^if ^ 7 >^1 #*HH «7>*H 7^3 5i Cr ^(spontaneous 

release)* flU ** HIM (negative control)^, 2% H# *<** «7>*M 3E*| 

^l^Lvflofl ^fl*Rr M 5lCr^ ^(maximum release)* *5L*Hr d <MJ (positive 

control) os A>**rS|th « A <^ :4K1^ «* ^H 5 * 
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% m<>|3 Afl5.-g-«JI(* Specific Lysis) = (Rjjax " ^efO I <%ax ~ Rspon) * 100 



)5> a, ^> 



D6> R^: ^tfl t£# (Maximum Release) 

ov> R^: ^-MUS. ^(Effector Released >IM S^V** A M^tf 
08> R S pon : (Spontaneous Release) 

:09> <%x\<$ 7> DNA ^3 ^ *"* ^-1. 

Jio (51 9, £ 10: *|i*H*q 37l7> Xfi5L^ *<*i&*4| -fr5=4| "1*1* **> 

* ^i^H C ^ «H^4I HI* DNA JL* <M<* DNA 

^ -^(insert) *«\ *51*H^1 

*aH«| *B# E2*K* W-S^. ***** S^1^<M Al 

^H, E2» 4« ^ *'M* 7 ^ ^ # ^ Pl -* 

A}****. E2^ El°fl <3«H t^o] s,^, oH E1S1 W" E27> 

ER(Endoplasmic Reticulum)^ o]*^ Aljr ^(signal sequence)^ * 

* E2^ er^l fl**MI **h W.WM *Wte * l5Llfl 

ERSL ^l^|7l HSV^ gDs* E2^ *W± *W1 *7l #^-1 

£* J|<S**fl*| tflS «|EjsL * tf* A ^ **** 47W W 

4 **&i»l5L«- oHI^l ^>(Core)7> ^*}^ 

iWte S o>(Core)ofl^ E2*}*1 P TV2-ST, 5L*V 

(Core)«W NS2*M M«Rt P^2-SN2, 3*KCore)«IH N S5*W HCV **fl +4** * 



113-58 



^ei 2003/10/1 
10^*^8712 w 

PTV2-SN5* * 40 *MS*M * 

o> (ACore)7> Wife W^HS*. P™2-AST, -ASN2» A}****. 

A So K ACore)7> QriM €^1^, P TV2-gDsAST, - g DsASN2» 

34. #71^ #^1- 100 g^* * 5^ * !£fe ^ * 3 - 4 " Thl 

ifrM ^ 4|aS. W« CD8+ T 41* SA>«V«^. E2<^1 m IFN-y ELISPOT 

^ & QMS. 4 fl*W CT26-hghE2t *3E*3. 

Ai, MHC WW MHC #*fl^ I* « CD8+ T 

4i*s|°a. €*Hr «** «** * ^ e * «tSI«W 

CT26-hghE2t ol**W 5<itf W« * IFN-Y ELISPOT «** * 



213> 



1* * 5^ *4| *3 *»« **K= 9), *H^§ aoV(Core)7> 

S*. IFN-y ELISPOT **<Mfc PTV2 gDsE2» 71**3. 
4 pTV2 ST*r 47%, PTV2 SN2^ 23%, =l*\5L pTV2 SN5^ 3%*fl ^(p<0.0001), 4* 

43L **4Hfe 30 E/T *W 84%, 50%, 18%, ^Jl 2%*] ***R? 

, ^(insert)*! *!**M W^i *M ^ * 

»th «: ER*M ASO>7> Wfe * + . ELISP0T * 

pTV2 g DsE2°fl »1«A pTV2 ASTfe 77%, P TV2 ASN2^ 31%», H^* P TV2 gDsAST 
84%, PTV2 gDsASN2^ 20%^ tf* 3LQSL3L*. 3o>(Core)4H E2*}*1 
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o^^V 4|a ««■ ** ** 1. 84%» pTV2 gDsE2<*| «M 

P TV2 AST7> 79%, pTV2 ASN2*r 54%*, 3^ pTV2 gDsASTfe 68%, pTV2 gDsASN2^ 53%^ * 

1>H M ^ 14), IFN-Y ELISPOT ^ PTV2 gDsE2*i| P TV2 ST*r 150%, P TV2 

SN2^ 26%, =L^3L pTV2 SN5*r 50%*fl P™> AST*r 144%, pTV2 ASN2^ 

35%», PTV2 gDsAST^r 104%, pTV2 gDsASN2^ 26%^ ** *L<3 * SL*| , 3Lo K Core)<M 

E2**|» DNA *j*J3 «<S**<>1 E2 W*l **** 

rRSL 10). * ^ ^° 17> e * 

*H ^ *3 ^1 * 4* **■ IFN - Y ELISPOT M 

^ ^tfAflS. «>-§-§■ ^ ^-^ 



;214> 



oi^ * ^ sat s*. ^ * 
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4 *M* JtoW «*+ ^ * Sft»*. W ** " H7> fl 

^4-, ^ -fK£4) 1Mi*M 3*3^(antigenic interference)^ 

*M E2oll m« 4* oa ^>7fl € 4*4 * 

-§-<q -frS* Sft«W. ^°1 ^ S **** ^ 

^fl** * ^*r*°l «» 

pTV2-SN5^ «M HHW** ^ 

*5L E2<4) 434 *M **« - 

W til^-S ft** *A1 UMlol E2<^1 tfl^V 4*4 ^ 

^c]4. ^S- » ^ At tM33fe #^HS.^(polyprotein)^ S»H *r 

« *M?> **<>i ^lixflofl^ *4i 4*14 * 

^ ^ 4^ ^ <frM 4^ -frsyaUte AHM 44. ^ 4*M^* 

;215> <^X|ofl 8> DNA 4-*L4 ^ £4* ^-2. 

^2i6> (£ n: aoKCore)^ N 40 4>W E24 HI* 4** *3*J:-§-4 -fr^ "1*1 
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102^1f87i.2 

^ ^ ^^c^fe SoKCore)* *«*rfe 

i), °]mt I4t ^ 9X^ ^^1^1 (deletion mutant)* 2iA}*fc= * 

oHt ^^4- 40 oH^avo] So>(Core)^ 3* ^ *M ^ 7 > 

. 5ft5ft*. * ^ ^ ^ **** 



>1B> 



43L*4W S^XCore)* **W 3*3 (reporter) %€°J E2» *«*rte 

pT^-ST, PTV2-SN2 *>+«W B21 .4* 4*4 *** * 

S3* WW* aoKCore)^ N 40 o>-l^H *0*€ pTV2-ASr*r pTV2- 

1* * 5^ *4|. CT26-hghE2t 4*^* *H" 43ES. A>-g-*V^ £2^1 CD8+ T 

A** W IFN- Y ELISP0T **| «4*r«^. 



:219> 



£ JicWfe ^ S<=>}(Core)7> ^*d*l <=>H^ *WI 

40 oHi,AVol 44*3 ^^Hr E** tfU* ^ ifrM *M* Jfl* 2^- 
P TV2-AST^ pTV2-ASN2^ ^ « (direct) EL1SP0T4H pTV2-ST^- pTV2-SN2^ *}* AA 

163%(p<0.01)^ 134%(p<0.1)^ ^7}€ *** J^13 ^lr 5«<M *R 

4 7^ * ELISPOT(expanded ELISPOT) AA 347%(p<0.003)^ 

800%(p<0.001)^ ^ *W 30^ E/T 
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pTO-ST^ PTV2-SN27} 50%* 10^ W* ^ ■ PTV2-AST* pTV2-ASN2* 3* 79%* 
54%4| «4* Jtfl^S^ ELI SPOT * * fl**- *^ :a 

^1-7} *£*K* 4)3^ ^ *H>1>V ^ ELISPOT Wife ^a*-ft7l 

oflfe ^ 3L*1 °1*S ^ 3^ -M* ^ * ^ 



20> 



71^ a«KCare)4| tfltb *l*fl **HI M » o1 «* t KL iu ' 

2002 / Ki'ro7 76:990; Soguero, 2002 / 76 : 9345). .n** S'KCore)* ^ 

<^1» tf* Hi* -MS* « 2*i<m* *« * »** °^^ 71 

H ^ * *X|44Mfe 33 ELISPOT4H *V°lfe a*KCore)<* ^ 

^ *M 5«*M *R 71** **\ IFN-Y ELISPOT ^ * 

^€ M» *** ^ *MH^-5«*M *H** *M*(effector T cell)7> & 

M X&^SL £4 4i(memory T cell)** *** ^(Liu. 

1997 / Exp Med 185:251; Susan, 2002 Nat Rev 2:251). S^KCore)^ *H A 

e^, 4* «M W ** *£4 %HH 4* ^} dna 44 H*«M *l* 

€ - fl^ofl tR*fl tf* 4*4H. * ^* ^ 

^ ^ 7V ^ 4 ^o> « B^V £ *)« ^ 2*W 3*> 

* ** *1**M ^XCore)^ ***■ 3bA>«*ifl..^ ^ «>** ^l7> 

^ AM^l 4* « ^ SftSfti*. ^, ^KGore)^ 3 *H>M pH* C *W 

^ ^^oj - S o m , HCV ^ ^71 «A17H HCV «€4 ^1 
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10^^8712 " 

^oj T a^V* *** ^3*1* IFN-Y* «r«l*Kr 

^(stunned phenotype) *H Sft* ^ IFN_ 

Y» £«l*Kr ^BflS A>^ol *3LS|5afe^(Lechner. 2000 / to « 191:1499) , 

2i> £ ^AH^ AflSL^lHH So>(Core)7> ^ ^ffl #3- 

^ 6Hk 40 ^€ 3* S^(Core)^ ^3 a> 

^ ^ 5*^. 7 >^ a*KCore)» ^Al^S. aV**KH 

£ S«KCore)7> ^ *fe *3 *M *** ^*M. ****** HCV«^ HI* 

222> <^AH 9> DNA ^ **"3. 

223> (£ 12: £2^1 S^ojo} ^ ^ofl ^ $-5.^ ^*H^ 

* **H4Mfe E2^ *<W8 WW ^ E2o1] ^ 

^|3L^ ^3 ^ £7 > ^^1^1* 2:*Wa*V 

;225> ^.g, 44 E2«* ^*Kr #^1^°J PTV2 gDsE2^ A^(A 

Core)-El-E2» PTV2 gDsAST* A}****. °H 4* E2^ W- H 

^1 pTV2 gDsE2t* P TV2 g DsASTt» AV**»*. ^ 100 /zg^ 

1*1 * 5^ Al*4H. ]£fe 24 * 3.4^ Al^oflAi E2<^1 tflfc ^ 

«V M IFN-y EL I SPOT °H 1*> CT26-hghE2t 
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*H** ^Jl, 2*> E2«fl 4|«r W>12. ^©(peptide pool)5L ^ 

* *d*}7> CD8+ T ^>fe CD8+ T *fl2L£ «W CD4+ T 

:26> £ 12S *fl PTV2 gDsE2^ pTV2 gDsAST^ 7l§<L5L « 4 , 1*> 

^ a^H^t P TV2 gDsE2t^- P TV2 gDsASTt7> ^ 66% (p<0.001)*V 50% (pO.OOlH q 
ft* JiSU. 2*> * 3.4^ 40% (p<0.005)^ 39% (p<0.004)3 

1M 34-41=.. E2^ ^« AAH^k n E2-1] iflfc M ifrM # 



:227> 



5=41 ^^fl^ E2» Wfrte 4i^f A>-S-*>^JL(CT26-hghE2t cell line), 

E 26fl cfltb ^bM^ *«S 5=41*1* ^^a. ^|^5ft^. «W. * 

ol *MsS|* Afli *=*>7fl €4. «]^fl Jt»« 4|, E2 

^a^^ ^s\t= HS?ll^f (proteasome)4| ^*fl ^ 

E R* M MHC WHfl^ I *^ WSM °1°H *»1 °1**H ^ S 

^og S #^q-. ^1 A 1 ^l 5 -^ ^ - 7l ^(Dendritic Cell)^ ^> 
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^.HCross presentation)om- *** M ^(endosome)^ fl t *4«o) ER« fit 
MHC I **M* ***H CD8+ T ^13L» 4* SWHeath, 2001 Nat Rev Immunol 

1:126). 1HH ^^1^ ^ ^ 

«A1«5L fli*. W, *M *^ « *** * ***** 

«HW ^ Wife 

oi € * fit * - 5(1- Wl^. W 4 

« ^ m «t * wi **** ° >7m * **** 

^oj «|«* tf* ^o^, TO* ^*Kr DNA 4-8.** <B**Rr * 



:229> 



DNA ^ *4 2** 4«HM ^ 4*14**. >H4*I*S. 

S 4, =l 7>^ (cumulative effect)ol 4*1. «: *W ^(synergistic 

effect)* *lfe 3 4*4 ^1^. *tf| HIV^ HCV^ 4*1 

• w V mv^ ^ss. 44«3 3+. ^ w >°^- 

(quasispecies)7|- mf^r ^r-^-^ i^ 1 - oT1 ' L ^ ° ' ' 

*|* 44 *l*34 *JL4 a^s fl*. *M*W. ^Hfc * 
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^ DNA «?-t! a** *«l afW*^ A**- 



» <^UH 10> HCV E24 «*=M ***W IL-4* *«l*Be CD4+ T 

^^oj m i «+* 444 *.+ sj fe ,i« «*« ai*. * ***** * * 

0>E) a1 ^* «3* 5XL0? a^S* 450 0t MACS *M-^(0.» BSA. 2 mM 

EDTA in HB)<* *HM»1a 50 * MACS «4 »l^(bead)* *»* * ««M 15«*tf ** 
AmcK ^ *tf 5 mts) MACS 2« 4W* «** 500 * MACS « 

**<M *HW**. 500 M MACS MACS D 1M-*3* MSKequilibration) 

Am * *m*«i twai, a} 7 , 4 «* a-3(ioading)*va4. «*-8-«m * 

^ * ««« MACS ****** 3* H***. «1 * 500 * MACS 

****** ***W*V. ***** •a<H*! °1« «M 4«M FACS *4* 

<»i»jm * 90*^1 CD4+ t 4ia<3* WWW. «1» 4£»* "l* >"«-•* 

il-4* ««i*h= ^s^rt =8**1 * at euspot &m 



<232> 



zz. HCV E2 « SO> = *M *fl*fl DNA "^o^S-rAd * 

H^PTO* «U» IFN-y* ^*Hr CD4+ T *13L« 
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10^^^8712 

- 1-5^ ~ 13^ A * H 3^ B, G2, p<0.001). *^ * + . E2^1 

*o|«*i LFN-Yl- *<**fe CD4+ T 457} 7^ *8*W ^ A, Gl), S«> 

- 4 ^ rAd» * « ^ IFN-y» CD4+ T 45. 

i*»tK=. 13^ B, Gl). *1* ao> ***W|7> E2*r*r M DNA 

,.^os CD4 + T 453 -V^l 

^ W5 &* iflfe S o> $ E2 ^-ol^os. 

•«* ^*Kr CD4+ T 45fe 7^ 13* C « £ 13* D), 

a,'-S. UNA c>rfc ™2 Ji.t*fc Thl CD4+ T 453 ^ift** 

7 ^Oj ^ W€ t*. *7l * ***** *M*&* * * ^ 

* 44, rAd 5^-DNA DNA 5^-rAd HUM CD4 + Thl 

^ -b-s^^i 7># 3* 3H!*r£3-. 

*3> <^ H 11> HCV E2ofl ***M ** 45 (cytotoxic T lymphocyte) * 

^«>-§- SA>(£ 14) 

DNA * *£« ^ *fr 2U> ^ 

^ Wit *1**M ** 45 *fr* HCV E24 ^o^oi m 

*R*l*l7l 3*fl E27> TO^SL Sfe CT26-hghE2t 45^(H-2d restricted)* 

^ o^i, «>ole^» * # *W DNA HSW^-rAd ^ 

2 e *H flol 7H» SAS. 14. G2 « G3). rAd -^"DNA 

DNA« 2* ***** ** *** **M»*I* *™ - « 



:235> 
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)^.^8712 

** «o W 14, Gl « G4). *7l **Rr ^ *M DNA " 



»><*q<1 12> * *M^» ^ * 

#<3^ ^(challenge) 15) 

37> AM & 14} ^71^ fl*. 1* 6mg^ HC102 DNA 

2fe 8mg3 HC103 DNA 2mg/ml^ PBS4I ^ *. ^ tf*^ 3 * 

^o. tfl^ 4 «^ofl ^ HC102^ 0.75.1* «108te lml^, 8^ 33 e^r ^ 

A>^^tf. a^Bi 30^ *4| lxlOWpfu^ 7fl2^" (rAd gDs AST, rAd 

gDsNS34, rAd NS5)» 1.6.1*1 W W UOmM Tris, 4% sucrose, 2mM MgCl 2 . pH 8.0)4 

0.4ml^ DNA «: 4* ^ *** *M*^* ^ 

^ T^sj- *M l#r 100 CIDBo/ml*^ HCV-bk ^(challenging inoculum)* 

^ lmP4 -f^f tfl^J?- ^ (right femoral vein)-2-5. ^r^r&^r. 

238> [SI] 



UljAJ 










(mother) 


HCV 


HCV 


HBV°I| 
tfltl 


HCV°I| 

^# 




404 


Chop Suey 


F 


94.09,12 


Spring 
Roll 




96.9^ 
96.12 




■of. o 




406 


Noli 


F 


94.11.25 


Annie 
Mabel 




"89~8TW 
90.2 


"oTST" 

UA T3 


SA"5" 

w 


HC102/r 

Ad 
HC102 


376 
393 
400 


Sabel 
Sally 
Pas i way 


F 
F 

M 


91.08.25 
92.11.02 
94.05.09 


Lucy 
Pas i man i 


' Si* 

o) A. 
uA xj 




HA O 

si* 


«A n 

<^ 6. ' 

tiA T3 


HC103/r 

Ad 
HC103 


381 
397 


Troy 
Root Bear 


F 
F 


91.10.19 
93.12.05 


Helen 
Sarsapar 
ilia . 




88. 8-^- 
88.11 


si* 


WA T3 

a* 




402 


Lawrence 


M 


94.07.02 


1 Juno 






si* 
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9><^aH 13> ^*H*^ ^ ^ 

» W a>« «*W ^ «W + femoral vein)4H I0ml*7^ 

*L*«* (heparinized vacutainer) <>5L 44*4 , PB MC (peripheral blood 

m ononuclear cell)* * 4** *** ***** ' 

4i> * 7^ *7H RPMI-1640 *H*M 30mlS ^ *. 

15ml*l (Lymphocyte Separation Medium ; Cellgro Mediatech, Cat# 

25-072-CV)7V *L* 50ml ** ***** **** ***** 

ol lSOORPM^ ^SL^ 20** ^^7l(Eppendorf refrigerated tabletop 

centrifuge)^ *ti *. *M **** ***** 3 ° W 

layer) ^ 4*43. *q«M 4** 50mi *M ** RPMI " 1640 

*ja 50ml^ M * ^ ««M«W **** 

2*1 3 *3* P BMC » **°1 ° A% ^ 

(TryphanBlue ; Sigma, Cat# 8154)5L 3**1 *M*M ***M (hemacytometer)^ 

<242><^H 14> ^^l^sl IFN-y ELISP0T ^ 

<243> ^ m W«M PBMC« AWM IFN-Y ELISPOT ** 
- W <*4. t ^AHHl^fe IFN-y ELISPOT 71B(MABTECHA>, Cat# M34201-H)» 
I FN - Y ofl tfltb + ^(1-D1K)* PBSS. 5/ig/ml^l *£S *H* * 50/*» 96 € 
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10^^8712 . ^ 

**M«Q[illipare. 0.45m, Cat# MAHAS4510, Bedford, MA)<* 12*R> WW 

flfe *«8 (suction) <L3. *7l« PBSS. 24 ^ 

jg^i-g. 4*1(50 units/ml *M*a. 50 jtg/il &S«£«W4l. 50 pM 
100 M MEM *r*l^vh 2mM L-WTO. ImM 4°1^HH, lOmM HEPES, 20 

Units/ml hIL-2^ 1% ABS (human AB serum, Valley Biomedical, Lot# A20124)» ^r^\ 

fe RPMI-1640) 200^» ^ <M 371C4H 2*R> * (aucticn)i. 

S *fl7R> M«r PBMC* 3x105 X\)3L/^o\ ^S. e^W HCV 

*©13*l 4M, INi *W(peptide pool)* 

Wml^ ^-£7} sqH* ^7>^ul, tfl^S (positive control 4 
olS«|n>W^\l (Phytohemagglutinin; PHA)* 2.5„g/mH S\5L^ °1*>« 
« 96 € 37"C 5% C0 2 ^S. 4«*7l4W *3«9 W 18*13 *«t 96 

« l-^^lHSl €^ *m * 0.1%^ H€ 20 (Sigma, Cat# D8654)o] 

PBS (Gibco BRL) 43 -8-^CPBS-T. 0.1%) AS 44* «H^-«* 
(7-B6-1 biotin)» 43 1% BSA» «7>*H *H& ♦■M ^ (blocking buffer )3. l«j 

/ml ^£7} 5]7fl 50^ « *7H3: * 2*13 ^ ifrMa*. 43 -§-^(PBS-T, 

0.1%) AS. 4^ 43tb * 4*1 «1^ 100^ 13. 444 

(streptavidin)-HRP *4* 1*R> ^ * AEC 7l* +4 

# A> _g_* H ^« -fr^S!^, ^(Spot)ol 4*«: 371S. Ji« ifl (5-10*) A >-£ 
*fM ^ 96 € «MH» 32^1*1 ^ ELISP0T ^715. 

I FN- y * £ ti l*ttr 4^ t=» ^^r^. 
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^ ^ m jtol^|^ 6n>^l* ^ 10007fl IFN- Y * **1 

^ 4 £7 > fl-frfr uj-^^l 2^51 3^*1 ^#t!r 4*r34 ^ 

«J;-§-ir iL'J 3£ 400-60071)4 HCV ^€ ^>H°J *S.$ ifrfr* 

1* -M* 24 *Mt a* 1^ A}*** #404 

*HH£ 7fl^ *\}IL^ 12007fl 0^4 IFN-Y* >l|i7> 3Lfcfe* . 

dfe * ^H7} ^« q-Efifl7l 4*oi *>u|4, 4^ <H- aHHH # 

3* tfos HON *M Sft« 3*1 ^ *WS^«* 

444*1 °1S °J*fl ^ *1*M ^ ^S. ^ 

ol^^l -H. 0 l^ ^MCShata 1ST, 2002, International Meeting on HCV and Related 

Viruses, P-215), *4 ^ « (New York Blood Center)*^ 4^ Ml * 

4^ «*|ti}fe 3M4. ol £ tfl»4HH Jl43 Afla^ ^ ifrfr* * 

2E*>£4*r a}^ iL^^ 

c245><^aH1 15> ^*H^ CD4+ T SW IFN-Y 3* « CD4+ T 

>te4 ^4(T cell proliferation assay) 4 ^r^r 
<246> o>^2n H^i^S. *1 2^ 4 ^H4H ol^V ^tflS. PBMC» £ 

CD4+ T HCV 1MW ^°}*A°-3- IFN- y 3 * * 

AH^Aife BD 4-^(pharmingen)A>4 IFN- y ELISA 4-§-*r^. ^4iM^ ^ 

* PBMC* 2x105 a>^- 42*1- IL-2 

units/ml 50 «/■! , 50 pM p-*|tf£«l«:. 100 M MEM *\ 
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2M W >MW*, 10* HEPES* 10* ABS (human AB serum, 

Valley Biomedical, Lot# A20124)* «HI-164D)S *. *e«Wround) 96 

«t £7)a AA ^ *°1 *** «* ***** 

n , 2.5 M PHA« «4 4^ *° la,6J ***** 5 " g/l " 12 ' 

GSr-a-KCore), GST-NS3, NS5 42* « control)* 

X| sODCsuperoxide dismutase)* *>**««*. °' s '* 5im 

37^ 5% C02 ***** «M *> fe WWW 

supernatant) lOOrf* ««M IFfrT ELISA 4 -(ED pharmingenAB* A^M IS 
2U«4 ««W « WW*. uM*l 45HMlfe «(well) * 1 uCiS) 3 H - 

^(Thymidine)* CD4 + T 4^ 

* $7>«*| 18Aia *<fl *r* 4S ^SWautomatic cell harvester, Micro 96 Cell 
harvester, Model 11055, Matron Instruments Inc. VA)» W *** «lass 
filter paper ; Wallac, Finland, Cat# 1205-401)41 ^ *. ***** ^ * 

* «* *+7l (Liquid Scintillation counter ; Microbeta Plus 1450 Liquid Scintillation 
Counter (lallac))* **« HCV *« W« +«* *£(«■>* 
rhSODS 7>^* 4 +«« ^ +* (Stimulation Index)* i*W*i*. 

!247 > * MW ^ S^S »«. CD4 + T 4*<fl *(* 1FN-V «-!» ^>«* «• 

hcvs) *W «** «**' * 

te »m «*te hcv^I °^ W "l^a ^ 
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8712 " 

'j p,^ mi q -frj£fct*fc 7l#^ j£Jl(Missale, 1996, J Clin Invest 98: 706)^S. ^^1 
*ril 5U<J oH, M« lol 2*11 «ltfl fc* IFN-Y^V 4* fl**. 

;^pg 20^5L^ *fl#*Kr ^ ^(stimulation index)* S^t*. ^ 
u T 3* IFN-y^ ^ ^ * 

c#406)7> ««*|7> ssi w *** ** 

u, ^£ IFN- y EL I SPOT £*HH3 *W °l"frS <M* ^ fl*. 
fj 4^ ^-g- J§-*JM «a^2. &t*. 

25o<^aH i6> c*§ #3 »H*ii^ 3*8= 

2 5i> #<*Yc^ W «H^» ^(challenge)*}* vt * *M 

**MH**I« W^*>» *1^S A >^H ^^(quantitative) PCR MAS 
WMfe °H ojol J££ HCV RNA» 7l^AS. *M 10^ *1S^ tf* 10 

44 M-MLV ^} *&7> *°1 Sife ifrfr (RT mix; 5X RT buffer from 

Gibco, Ifd^ 100mM DTT, lfd$ lOmM dNTP, 0.5^ 100 U M HCV-R H^H 37), 
0.1/^1 4U/^ RNasin, 0.1/z^ 200UM M-MLV^ 3.3/^ H 2 0)» ***M 42^1 
Aj ^Altb ^, 30^ PCR ^#(PCR mix; 3/^ PCR *M . Afd^\ 200mM MgCl 2 , 
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102^^58712 

0.05^ 100uM HCV-F E^]^ 38), 1/**) 200ng/^ CMB3 SM. (&-FAM a^ 

ttifli 39 DABCYL-3) , 5UM TaqGold f*li, 21.7**1 H 2 0)* ^7r*r<^ <3*fl ^U" 

71 (PE 7700, Perkin Elmer)* a}*. «HKPCR)^ ^W**. *M 

95^ 10*« ^A]^ 95'C^lAi 302:, 55°C<*iH 602, nelaL 72r4H 
302^ 45*|<q ^7l(cycle)S ^Al^rf. «V°1^ RNA^ PE 

7700 <33] *^7l<M 4*tffe iESl^t °1**M 

252 > £ ^aWH 100 CID^ C1§ *MI «}ol 4 *(cfaal lenge)«r * 

zj-zj- 0, 2, 4^ 3°-5L, ^71^ 

Jiolfc ^ ^ol, tflS^A^ 2^ 4^ Al^oflAi i& 105.45, 106c,] t^fe «H^it 

^ tfl» fltt «>°13^ ^*.-jt^^5i sftx*. **L*1 <M**1 

- 2 ^ *1$4H tW^W^* 3 Mr ^ #4004 #381^ ^*l*r £ 

<W 3#3Ml*l(io 2 - 95 Hl **\1k *°1<>H *<a* *M *H * ^* o1 ^ 

j^*^ tflaM ioohII 7***1 *M» 

S HCV*fl tfltb ^ «*<>1 tfl^(naive) ^^1^ * + . 1.02^MH l.H^f 

^ *}°}Z\^7\ ^#Sl7l Al*WW 6 ^ ^1 105-8ofl *H *>©la^** }LW 

(Prince AM, 2002, 
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9th International Meeting on HCV and Realated Viruses, P-259). 3£tb HCV*fl tfl^ *7l # 

SULB^JL Wsjfe rfl^-o.S **A ^ 

tfl ttH^l^ol lOHfl^)^ 100*W*1 « #3* «H3^7> ^*fi*Kr 7l*MM- 
altfl uH^^-fr aI^o] ^^tKBassett SE, 2001, Hepatology 33:1479 -1487) 

i 94 ^ £7 > lOO^fl #4xS|5amr *M ^ 

<253> ^-fr J§-n # ^ ^ ^ 

*K14, Th 1 ^ «>-§-^- ^7>A]7l^ DNA 2L^T8 - «V°1^^ ^ 

■fi-£.*|-&JL, o]^7ll -fr5L€ ^<*| HCH tfltb a <H 3"8-*H 
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^ ^> 7 1 ^ 7^ 4* hcv -fi-^m "-^^ ^ 

^ aoKCore)^ <>H^ 40 *W*H 3«>(Core)7> ^*hJl 

^ g^** E2^ *W 5L*<a* IW^' **** * +Jt 

^ ^ ***** «W* A****- HCV^ «<M Th 1 ^ ^ * 

^ Wl DNA «*M** *M** ***** **** 

A CD4+ T ^r-g-^r ^ *M ^(vaccination regimen)^: >id^*>£^. # 

7^ W± HCV^ 5L*« * ^ ^ * 
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11 

=M *V«1 ^(Hepatitis C Virus; HCV)^ £31 *£*> 2 ^ 6 kbofl 

43** 2L%i5rfe lNM*t DNA 



*ii iim fl^w. HCV^ *4H 2 4 kbofl *<^ fe *^*>» * 

#2^1 = * ^-B-.-sr^ DNA ^41. 
31 

4 1W 5*°H, 5K>KCore), El « E2 **d*r» *1 NS3 * NS4 

aw* *i2 * ns5 awt m ^ 

^4<L5. ^ DNA ^^1. 
1^-% 4] 

xl 407fl^ oMk^t *»*H5- ^7H«ol ^ **AS *Rr DNA 
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10 2jB|5 8712 " 

A 4^ ^-71 *U S^l^ 3*V **d*Hr N^*3 407fl 

^ oVul^-a* 0 ^§r*Kr ^7H«o] %-§r ^<LS- DNA 



6] 

*fl 3<H 5ft*W. *7l *1 E2 E2 ^* 

(transmembrane) 5**1* j^r* flfe 3# *H* DNA *5l. 

7) 

^ 31H SJW*1. PGX10 gDs AST (^flSt: KCCM 10415), pGXIO NS34 
10417), pGXIO NS5 RCCM 10416)* 3L* iNHfrfc 3* *»* DNA * 



8] 

4 7*W PGXIO hIL-12-> * ^ 7 >5L 3* ^ DNA 

91 

A 7lN Sl^H, PGXIO gDs A ST (*r^Si: KCCM 10415). 
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10^^^8712 " 

4 7*SM PGXIO NS34 (4 1 ^^ : KCCM 10417). 



pGXIO NS5 (^^SSl: KCCM 10416) 



HCV^l m ** 2 6 kb<* W*Kr SLlHHr W W 



13] 

V 121H -floW. HCV^i 44 -B-#*V *4H 2 4 kb«^l «*Hs- 5L 



l^^g- 14] 

A 12^1 fl^W. a^KCore). El £ E2 iWfe *U «H^, NS3 

3 NS4 i^>- *2 *V«I^ ^ NS5 5L^fe *13 
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151 

41 14^1 W 4U oWt ^> ***>^ 

35 xfl*l 4071]^ «M^hS: ^7H«ol *,l7m *3<LS 

16] 

4i i5^i sa^. *7i 4U ^\ ^ 

407^ o W ^t *fc**|-fe ^7H«o| *4 **<LS 



[3^* 17] 

41 14*41 fl^W. W 411 a}^ «H^I^ E2 E2 
(trans^brane) **** flfe ^ 



18] 

41 14iH floW. rAd gDsAST KCCM 10418), rAd gDs NS34 KCCM 

10420), rAd NS5 10419)* W **** «* *Kr *** 
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[^^% 19] 

A 18^°fl rAd gDs AST (^^Jl: KCCM 10418). 

I^t 1 * 20] 

4 18*^1 Sa^H, rAd gDs NS34 (^r^:^ KCCM 10420). 
21] 

*f| 18%°H 5a°W, rAd NS5 (^r^s: KCCM 10419). 
I^H" 22] 

*ll DNA miSLlL (priming)^ ^ ^1 12^3 *fl2^ *W± ^ 

SL3. if-^ (boost ing)^LiM HCVoll rfl^V ^&*\?}$= ^ M-^S 3Rr ^ ^ 

23] 

all 22%H] SH*!, ^1 DNA *£eH^ *<rfe 2 5^91 3l* ^8-^3. *Hr 

HM3 • 
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102^^8712 

W?t 24] 

4 23**11 Sft°H. DNA ^4 S^Ta *^ 3 ^ ^ ' 



[^* 25] 

4| 7% Site 41 8*4 DNA 33 -BH^ * * 18*4 <>H^ 

+ ^jo £ isl ^^*°SL*i HCV«fl tfl^ *^Wte 3* ^ ^ " 

l^* 26] 

41 1*4 DNA *41°S. 5L*H*8* * 4| 12*4 *flS* *~ 
CD4 + Thl WW HCV-fl M * W Ml 



[^* 27] 

41 7* 5* 41 8*4 DNA ^dSLS. 34 ^'1*9* * * 18*4 4)^* 
^ 8 « Aj o S ^ 2f^*05L*| CD4+ Thl ^ HCV011 
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10^11158712 




I^t 1 * 28] 

A lW DNA *41<LS. * *1 12^ *fla* «>°1^ "~ 

^ -i- s^o S ^ ^ SEfe *lJL hto. 



29] 

A 7* Sfe *ll DNA ^^^-S. 351 *eHW * *1 18*^ ^* 
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[5L 11 

pTV2 gDsE2 

pTV2 gDsE2t 

pTV2 ST 
pTV2 AST 

pTV2SN2 
pTV2 ASN2 
pTV2 gDsST 
pTV2 gDsSTt 
pTV2 aDsAST 
pTV2 gDsASTt 
pTV2 gDsASN2 
pTV2SN5 



Pstl Ball! 



all! Ecp RI 
gDs 1 E2 (a.a 384-729) j 



£21(3.3 384-718) 



Pstl Asc! 
Pstt^ 



Xbal 
) 

>tt Xt*al 



30* E1 E2(aa 1-729) 



Xbal 



A3<» E1 E2 (a.a 41-729) 



No 



3.o\ E1 E2 NS2(aa 1-1026) 



Pstl 



Not! 



ASOf E1 E2 NS2 (aa 41-1026) 



Xbal 



5i*}E1E2(a3 1-729) 



AscI 



gDs 



^o>E1E2t(aa 



Xbal 
1>718) j 



Pstl AscI 



2 



Xbal 



gDs A30t E1 E2(aa 41-729) 



Pstl AscI 



gDs 



A20VE1E2t(aa 



Xbal 
41-718) j 



Pstl Asc! 



Xba l 



Xba l 



A3 Ob E1 E2 NS2 (3.3 41-1026) 



Xtjal 



1 



Notl 



^ 2003/10/1 



SL<>} E1 E2 NS2 NS3 NS4 NS8 (aa 1-3009) 
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U*. 3] 



pGX10 gDsAST 

pGXIO NS34 
pGX10 NS5 

pGXIO hlL-12 m 




113-86 



10^^K8712 

[51 4] 



rAd gDsAST 



rAd gDsNS34 



rAd NS5 



o!f9A|EOO|£ i!s 
LITRl 



^ 2003/10/1 



P |« Ascl 



Xbal 



A20> E1 E2 (a.a 41-729) 



Xbal 



NS34 (a.a 1027-1971) 



Xbal 



NSS (a.a 1972-3009) 




Pad HSEE| ga|A+ 



RITR 



Pad 



rAd HC102 



[5L 5] 



H W P S 

S o o o o g 



s s , - 

a? a co < o a 

I I I I I I 1 1 



CO 



Ql Ql o. 



CM < W 

Z » » Q 

co q z a> 

<l Ol CO o 

E S E | 




55 § 



Q O 



SI Hi CO '05 . " *rf 

fe. a. a. a- cx- o. 




E2t 
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7] 

COS-7 
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IS. 9] 



E2 mO\^ IFN-r ELISPOT & CTL &g 
Balb/c QM?^ 

JMIg_: 2x10* CT26-hghE2t/a 



"0- 
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[S. 101 



(s^g^ 3.43 s ) 
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E2 ^01*1 IFN-r ELISPOT 
Balb/c 01* £ 

»=3 2x10* CT26-hghE2t/a 



EUSPOT 



* 








<\ 
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X ° 
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"Z. Ql 


U- CO 
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or 
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[3c HI 

N-S*e SB 



o 

Q. 

<£> 
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oio 
tH 
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i 
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UJ 
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. -o-pTV2ST 
j -»-pTV2AST 



90 
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30 
E/TS 



10 



CH53 

■Q-PTV2 SN2 
-»-pTV2 A! 
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E/T8 
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12] 

E2 TM SDiieJSl IS 



EUSPOT 



ELISPOT 



<\ 
T 

E 



350 
300 
250 
200 
150 
100 
50 
0 



P<0.001 



t. 



300 . 

250 [ 

200 j 

150 !• 

100 {- 

50 I 

o i — 



P<0.001 



400 
350 
300 
250 
200 
150 
100 
50 
0 



400 
350 
300 
250 
200 
ISO 
100 
50 
0 



P<0.005 




P<0.004 



[£ 13] 

a. E2 ^-°) ^ IFN-y ELISPOT 



..fXO-01 



b.S0Kcore)^0l5J IFN-? ELISPOT 

I p< 0.01 j P<0-0 1 



70 I 



CJ 40 

^ 30 

33) 20 

* 10 



I 






100 




00 
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80 


>— 
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40 
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20 


SO 






to 


3i 






tlifi INaNe) 



USES (Nshro) O 1 



c. E2 43-ol ^ IL-4 ELISPOT 

100 



d.SOKcore)^0|SJ IL-4 ELISPOT 



CU2S2(Nawe): £i £l *! S <4» ^ 

G 1: OGX10 gOsAST + pGX10 
mlL-l2mutant ^SJ-> 
pGXIO gDsAST »- pGXIO 
mlL-1 2rmitant 

G 2: pGXIO gDsAST + pGXIO 
mlL-l2mutar>t ^Si -> 
rAd qDsaST 

G 3: rAd gDsAST ^21 -> rAd 
gDsAST 2£S 

G 4: rAd gOsAST ^SJ -> 

pGXIO gOsAST + pGXIO 
rnlL-12mutant ^S) 



& 
x 

W 



■ ■■■■ 



m so 

s : 

& BO 

* 50 

« 40 

W 

2? 30 

5} 10 I 



>■■■ 



UiP tNalv*) O t 
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1TZ -14] 



100 
9> 



: 1. 
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G 1 




Q2 




G3 




G4 



60 



-to 



20 
E/Tl 
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* ( (schedule) 



DNA rAd 



1 st DNA 
2 nd DNA 
3* DNA 



100 C!D M HCV-BK (1b) 

ois mm 



^(week) 



8 
12 
16 
20 



46 
48 

58 
60 
62 
64 
66 
70 
74 
78 



• SMS 

SIS 

ass 



-• SMS 
-• s§n 



-• SSS 



sss 



SMS 
-• SMS 
-• SMS 



113-92 



102^^^8712 



: ^ 2003/10/1 



16] 
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rAd ? 2^ 



0 
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#404 



SOD 
GST-S0I 
GST-NS3 
NS5 " 

PHA 



[#406 
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IS. 19] 



RT-PCROfl 2|S HCV Hjoiaii ST2| 

(2.95<H|A1 §«^«) 



O 

E 



i 
o> 
o 



6 



HO? 




HCV RNA2I afSMte 2.95loo 10 S 

» 3»bii ga woia^ §f. oig g smfe 



§21 at oi st e 
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[JE 20al 



ito>ro (43-151) 


Be 


In* 






BCV43-62 


RLGURATPXT JJER3QPRGFR 


02 


HCV53-7* 




13 


HCU53-02 




0« 


KCV73-92 




05 




UPLYCBTGLO tJi<^3LL5PP^ 


0« 


BCU99-U2 


WWS2LI.3PPX' 


0*? 


HCV1Q3-122 


TOP3W5PTD* WttSRHlGXV 


00 


BCVUL3-131 


PBR5SHLCKV IHn-TCtrAD 


09 


KCV 123-142 


nrrtTC^TAD La<F?n>i.wA 


0X0 


acviso-is* 




011 


HCV143-15* 




#12 


HCV153-172 





20b] 



B2fc < 384-713 


) 




Wo 






Bo 


Van* 




019 


KCV3 04-400 




#29 


BCV534-590 


EKH3T&TTKT C &GPPCD XC/Cr 


014 


HCW404-4tO 




#30 


BCV964-363 


C&CPPCOICO VCMHTXTCPX 




BCV4X4-433 


woarwaaatai sx&lhckdsl 


#01 


BCW974-S99 


uomrriTCPT ©crwmwrAX 


#10 


BCV424-443 




#02 


HCVW4-C03 


OCTIUaDPCAX 


01? 


KCU434-430 


S5cri&w.r? THKTDSSCCP 


#00 


BCV594-613 


YTKCCSCPUU TPRCKUDWI? 


#14 


KCU444-4C0 


THKTD33GCP EHHA5CSP ID 


#04 


RCV604-629 


TPRCHUirBP^ PXraTXPCTIB 


019 


MCV454-473 


lawsAscapiD kt&ocucsit 


#01 


BCV614-539 


rliotb>cti» rrirKWBHW 




KCV454-483 




#00 


BCU824-649 


rrxncusHW ccuehpxoaa 


#21 


KCU474-499 


<71Z3t&3DQP. PYCWTWRQ 


#37 


SCU53 4-633 


OCVTHW.DAA CBBttMCKCB 


#22 
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PLLLMliUq WtPCSITTXP 


#£9 


BCV314-509 


WUCTTORSO APTYTBCOT 


#41 


HCVfi74-S90 


vLpcsrnxp alctglxblb 


0« 


BCU424-549 


APTvrvGmrc tdulixbbtr 


#42 


SCV684-703 


W.rrCI.IMLM QBIVHAQBLB 


#27 


BCU394-6S9 


TOVUXOTR PPQAJTUrCCT 


#43 


BCV694-713 


QBXVBMBLB CVCBAWSIV 


#29 


HCVS44-563 
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NS3 SSSIOPHI SJEHJI^ M2| 
Oi-D|^J-A|S 



IIS 3 orotoaa« CI.023-X2X7> 


#44 
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#4* 
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LtCP8CHAU& irRAAVCTRC- 
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gMCV-JUlf » 


x AAVcr»WAK«n>r ipv 
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VKXCAVDrXPVSSHUTX'HUSV 


#«* 


9SECU-XX99 





[£. 20dl 







NS3 hrtlnwe 






Ho 






ZTo 






#50 


HCUX206-X227 


UTTDHSTPPA UPQTTOVAHL 


#77 


KCVX430-X477 


TQTVJDr^UDP TTTIDTTTVP 


#61 


BCVX2X6-XM7 


WQtraVlKL HA*T43«CST 


#79 




TFrnDTTTUP QDAVSR5QRP 






BAPTGSGKST KUPAAYAAQS 


079 


HCWX470-X497 


QDAVSPSQPR CRTC-RCMt&I 


#*o 


HCVX£08-1267 


KUPAAYAAQO- TOQ/LVLBPSV 




HO/1466 -IS 07 


CRTdWaKROI TOOVTPGERP 


#64 


HO/12 46-1267 


•ggumuBP5v AAn,&rarra 


#9X 


HOJ1496-X517 


YSOVTPOXSP 3GHTDS5VLC 


#«« 


HO/XIS0-J277 


axtloxotkx sxahcidpim 


#92 


SO/X5X6-X537 


ECYDAGCAOT X3.TPATT5VR 


06* 


HO/126 6 -It ©7 


skahoxdpvi KrcvRAirre 


#00 


HCUX5£0-1$47 


ELTPAET3VP, 1RAYL»TPCI. 


#6? 


HWX276-X297 


KrowR&rrrc apxtystwk 


#04 


SCV16d9'l«57 


URAVLHTPW. PVCQDHLXrO 


060 


HCVX3X6-X037 


K3TB5T3ILC- XCTVLDQAET 


#05 


HO/XS46-XS67 


WCQOHLXm ESVrrOXTBX 


#59 


HO/X320-X347 


IGTVLDQAET A&APXWLAX 


#96 


HCW1550-1577 


ESVTTGLTHI DAKTL50TKQ 


#70 


HO/1346-X367 


ATPP03VTVP KP»IEEV*L3 


#07 


HCV1550-1567 


DAHIX3QTKQ ACDJUTTXVA 


#7X 


HO/X056-X077 


HPJIICEVALS HTCCt»rVCS 


#06 


HO/X576-XS97 


AGDVraOAtA VQATVCAHAO 


#72 


HO/X066-X067 


MTCEIPrVCK AIPIXV1KCC- 


#09 


HO/X560-X507 


YOATUCAPAQ APPP5VDQKU 


#79 


HOJ1066-H07 


PULirOWKK KSDZXAAKLS 


#90 


HCVX590-1517 


APPP3UDQIW KCX.TPXKPTX 


#74 


HOMO 9 6-14X7 


KSDrLAAXLS A1GLHAVAYY 


#91 


HCVX609-X527 


KCLTRLKPTl. HOPTPLLYBL 


#75 


HO/1400-X427 


A&GLHAVAY? P.C3LDV3VIPT 


#92 


HO/X6X6-X607 


KGPTPIAYR1 GAVQKEVTXT 


#76 




frCLPVSVrPT 3CPWWWD 


#90 


HO/1526-X647 


GAXKJinnJTI.T KPUTKTJKAC 
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Bo 


Saaut 


Sequence 


So 


Home 




M 


9 HCV-XS7i 




#1X0 


gHCV-2192 


&SPP3LA3S3ASqLSAPSEK 


#95 


gBCU-1902 


ttlCTVLTDEKnX Q3KLLPP. 


#XX4 


gHCV-2202 


A3QE3 APSXXWCT EHHD3P 


#96 


gHCV-1592 


mLQSKIXPKLPCypITSCq 


#115 


gXCV-22X2 


ATCT 1HHD SPD AEE IE AB1L 


#97 


gHCV-2002 




#X16 


gHCV-2222 


D NJX IE KHELUftQEH OCB IT 






JtO'SKGUCRCEC K1QTTCPC& 


#XX7 


gHCU-2232 


UROEH&CH ITTWE SEB2WX 


#99 


gHCV-2022 


CIHOTTCP C &AQ I ACHUKH& 


#1X8 


gHCV-224* 


BlffiSEBKWIXESrEPIRAE 


#ioo 


gHCV-2042 




#X19 


S^CV-2252 


LDSrEPER&EEDEBEt/SWA 


#10X 




CTTtffrony es&viiopcsp 


#X20 


gHCV-2262 


EDEPEVSVP M: ITJU^RKIT 


#102 




HKTIT5*C5P3PAMr?3RAL 


#X21 


gHCV-2272 


E OSRSKBTPAIRP 


#103 


gHCV~2072 




#122 


0 HCV-22« 


WPPIXE 3T3KDPDWPWVH 


#104 


ff HCV-208t 




#123 




EPITSUPPWH&CPLPPTKAA 


#105 


^CV-2002 


VTRVCDrsTevrcvmisvKc 


#124 


gHCV-2022 


P IPPPKBKKT IU1TESTV33 


#105 


SKCV-2102 


TcvmnruKCPcqvPAPsiT 


#X25 


0HCV-2332 


rULTESTUSSALAELXTKTr 


#107 


gHCV-2122 


TELDCVP1HR7APACKPIXR 


#126 


^KCV-2042 


ALAELATKT WS WWAAD3 


#100 


gHCV-2132 




#X27 


9 HCV-23Jt 


tW&SWAADS&TATAPPDQT 


0109 


gHCtf-2152 


QVLV&3 QLP CEPEPBVAULT 


#128 


gBCV-2372 


8DEGDKESDVE5V33KPPLE 


#110 


gKCV-215* 


EPEPJJVAWLTSHLTBPSHrt 


#129 


gBCV-2382 


E3V3SHPPXXGEPCDPD1SD 


#1X1 


$HCtf-*X7* 


3HLTDP SHIT AST 


#X30 


gHCV-2392 


CEPC5PDE SDGSTOTVSEE & 


#112 


sHCV-2152 


AETIsBPBI.ARGSPP31.A33S 





<110> GenexineCo., Ltd. 
Dong a Pharmaceutical Co., Ltd 



Pohang University of Science & Technology 

Daewoong Pharm. CO., LTD. P0SC0 < 

120> A vaccine enhancing the protective immunity to Hepatitis C virus 
using plasmid DNA and recombinant adenovirus <130> 2p-05-18 <160> 54 <170> 
Kopatentln 1.71 <210> 1 <211> 41 <212> DNA <213> Artificial Sequence 
<220> <223> PCR primer for HCV gene <400> 1 aaactgcagg tgcggttaac gggaggtctc 

41 <210> 2 <211> 30 <212> DNA <213 
gtagaccgtg c * A 

Artificial Sequence <220> <223> PCR primer for HCV gene <400> 2 ccctctagat 

30 <210> 3 <211> 

gcgtccgcca ggagaaggaa 
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% - DNA <213> Artificial Sequence <220> <223> PCR primer for pTV2 ST < 
400> 3 aaatctagaa ccatgggccc caggttgggt 

4 <211> 29 <212> DNA <213> Artificial Sequence <220> <223> 
a for pTZ HCV <400> 4 cgagatctag cacccgcgtg acaggagga 

5<211> 29<212> DNA<213> Artificial Sequence <220><223> 
,er for pTZ HCV <400> 5 gcgaattcta atactcccac ctgatcgca 
</ JS » 6 <211> 33 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer for pTV2 ST <400> 6 aaggcgcgcc tgagcacaaa tcctaaacct caa 

33 <210> 7 <211> 34 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer for P TV2 ST <400> 7 cccctctaga ttatgcgtcc gccaggagaa ggaa 

34 <210> 8 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer for pTV2 ST <400> 8 aaggcgcgcc gcacccgcgt gacaggagga 

30<210> 9<211> 30<212> DNA <213> Artificial Sequence <220><223> 

PCR primer for pTZ HCV <400> 9 aaggcgcgcc gccccaggtt gggtgtgcgc 

30 <210> 10 <211> 33 <212> DNA <213> Artificial Sequence <220> <223> 

PCR primer for pTZ HCV <400> 10 aaatctagat cagtctcgca ggcccgcgtg ggc 

33 <210> 11 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

PCR primer for pTV2 gDsST <400> 11 acttgagtga caatgacatc c 

21 <210> 12 <211> 35 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 12 aaaaatctag attaatactg ggacttgatc actat 

35 <210> 13 <211> 34 <212> DNA <213> Artificial Sequence <220> <223> 
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PCR primer <400> 13 tcgcgacccg ggcgacggcc agtgaattgt accg 

34 <210> 14 <2U> 36 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 14 tcgcgaggcg cgccacgagc cgccgcgcct ggaagg 
36 <210> 15 <211> 34 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 15 aatattgtcg acttcagaag aactcgtcaa gaag 

34 <210> 16 <211> 34 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 16 aatattgggc ccgaacatgt gagcaaaagg ccag 

34 <210> 17 <211> 36 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 17 cccctgcaga ccatgcccat cacggcctac tcccaa 
36 <210> 18 <211> 33 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 18 aaatctagat tagcatggcg tggagcagtc etc 

33 <210> 19 <2H> 33 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 19 aaaggtacca tgtccggctc gtggctaagg gat 

33 <210> 20 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 20 aatctagaag cggttgggga gcaggtagac 

30 <210> 21 <211> 25 <212> . DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 21 cccgggaaag tcctgccgcg cctcg 

25 <210> 22 <211> 17 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 22 acaacggttt ggaggga 

17 <210> 23 <211> 33 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 23 gtctagagca agatgtgtca ccagcagttg gtc 
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33 <210> 24 <211> 33 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 24 ctggatccga acctaactgc agggcacaga tgc 

33 <210> 25 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 25 aagatatcga attccccctc 

20 <210> 26 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 26 ttgccatggc catatttatc a 

21 <210> 27 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 27 gtaatacgac tcactatagg gc 

22 <210> 28 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 28 tatgagctct acaccagcag c 

21 <210> 29 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 29 aattaaccct cactaaaggg 

20 <210> 30 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 30 ggtgtagagc tcatacttga g 

21 <210> 31 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 31 aactcgaggt cgacggtatc 

20 <210> 32 <211> 19 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 32 ttctcgagcg gccgcacct 

19 <210> 33 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 33 gaagatctat gccaggttgg gtgtgcgcgc 

30 <210> 34 <211> 33 <212> DNA <213> Artificial Sequence <220> <223> 
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PCR primer <400> 34 aaatctagat cagtactccc acttaatggc cca 

33 <210> 35 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 35 tatgagctct acagcaccag c 

21 <210> 36 <211> 24 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer <400> 36 gctgtagagc tcatattttt actg 

24 <210> 37 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer for HCV-R <400> 37 cccgggaggg ggggtcctgg ag 

22 <210> 38 <211> 29 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer for HCV-F <400> 38 ccatggcgtt agtatgagtg tcgtgcagc 

29 <210> 39 <211> 36 <212> DNA <213> Artificial Sequence <220> <223> 

Probe <400> 39 ccgagcctta gtatgagtgt cgtgcagcct gctcgg 

36 <210> 40 <211> 18 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer for gDs <400> 40 ggcatggggg gggctgcc 

18 <210> 41 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer for gDs <400> 41 cgagatctga gagaggcatc cgccaag 

27 <210> 42 <211> 30 <212> DNA <213> Artificial Sequence *220> <223> 
PCR primer for HCV gene <400> 42 cccaagctta tgagcacaaa tcctaaacct 
30 <210> 43 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer for HCV gene <400> 43 gctctagacg gggagttgcc acccctgccc 
30 <210> 44 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer for P TV2 gDsE2t <400> 44 aaggcgcgcc cgatgtacgg gccagatata 
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30<210> 45<211> 30 <212> DNA <213> Artificial Sequence <220> <223> 
PCR primer for pTV2 gDsE2t <400> 45 aaggcgcgcc agagaggcat ccgccaaggc 
30<210> 46<211> 30<212> "DNA <213> Artificial Sequence <220> <223> 
PCR primer for pTZ HCV <400> 46 aaactgcaga ccatgggccc caggttgggt 
30<210> 47<211> 33<212> DNA <213> Artificial Sequence <220><223> 
PCR primer for pTZ HCV <400> 47 aaatctagat cagtctcgca ggcccgcgtg ggc 
33<210> 48<211> 30<212> DNA <213> Artificial Sequence <220><223> 
PCR primer for pTZ HCV <400> 48 aaggcgcgcc ctcccatcac ggcctactcc 
30<210> 49<211> 33<212> DNA <213> Artificial Sequence <220><223> 
PCR primer for pTZ HCV <400> 49 aaatctagat tagcatggcg tggagcagtc etc 
33<210> 50<211> 2178<212> DNA <213> Hepatitis C virus and Herpes 
Simplex Virus (gDsDST) <400> 50 atgggggggg ctgccgccag gttgggggcc gtgattttgt 
ttgtcgtcat agtgggcctc 60 catggggtcc geggcaaata tgccttggcg gatgcctctc 

tggcgcgccg ccccaggttg . 120 ggtgtgcgcg cgactaggaa gacttccgag cggtcgcaac 
ctcgtggaag gcgacagcct 180 atccccaagg ctcgccaacc cgagggtagg acctgggctc 

agecegggta cccttggccc 240 ctctatggca atgagggtct gggatgggca ggatggctcc 

tgtcaccccg cggctctcgg 300 cctagttggg gccccacaga cccccggcgt aggtcgegta 

atttgggtaa ggtcatcgat 360 actctcacat gcggcttcgc cgacctcatg gggtacattc 

cgctcgtcgg cgccccccta 420 gggggcgttg ccagggcctt ggcacatggt gtccggcttc 

tggaggaegg cgtgaactat 480 gcaacaggga atetgectgg ttgetcttte tctatcttcc 

ttttggctct gttgtctggt 540 ttgaccaccc cagtttctgc ttacgaggtg cgcaacgtgt 
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ccggggtata ccatgtcacg 



acatgatctt gcataccccc 
gttgggtagc gctcactccc 
tacgacgaca cgtcgacttg 
gggatctgtg cggatctgtc 
atgagacgac acaggactgc 
tggcctggga tatgatgatg 
tccggatccc acaagctgtc 
gccttgccta ctattccatg 
ttgccggcgt cgatgggagc 
ggttcgtgag catctttgcg 
gcagttggca catcaacagg 
ttgccgcact gttctacaca 
gttgccgccc cattgacaag 
gcggttcgga ccagaggcct 
ccgcatcgca ggtgtgtggt 
ctaccgatcg ttccggtgcc 
tcctcaacaa cacgcggccg 
ctgggttcac caagacgtgc 
ccttgacctg ccccacggat 
gttcgggacc ttggttaaca 
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600 aacgactgct ccaactcaag catcgtatat gaggcagcgg 
660 gggtgcgtgc cctgcgttcg ggagggtaac tcctcccgtt 
720 acgctcgcgg ccaggaatgc cagcgttccc actacgacaa 
780 ctcgttgggg cggctgcttt ctgctccgct atgtacgtgg 
840 ttcctcgtct cccagctgtt caccttctca cctcgccggc 
900 aattgctcac actatcccgg ccacgtatca ggtcaccgca 
960 aattggtcgc ccacagcagc cctggtggtg tcacagatgc 
1020 gtggacatgg tggcgggggc ccactgggga gtcctggcgg 
1080 gtggccaact gggctaaggt tttggttgtg ctgctgcttt 
1140 acccgcgtga caggaggaac ggaaggccgc acgaccaacc 
1200 tccggaccat ctcagaaaat ccagcttgta aacaacaacg 
1260 actgctctga actgcaatga ctccctcagc tctgggttta 
1320 cacaagttcg actcgtccgg atgcccagag cgtatggcca 
1380 ttcgctcagg gatggggctc catcacgtat gctgagtctg 
1440 tactgttggc actacgcacc ccgacagtgt ggtatcgtac 
1500 ccagtatatt gtttcacccc aagcccagtt gtagtgggga 
1560 cctacgtaca cctgggggga gaatgagacg gacgtgctgc 
1620 ccgcaagcga actggttcgg ctgtacatgg atgaatagca 
1680 gggggccccc cgtgtgacat cgggggggta ggcaacaaca 
1740 tgcttccgga agcaccccga agccacttac accaaatgtg 
1800 cctaggtgta tggttgacta cccatacaga ctttggcact 
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*xc, *,*c tatcaacttt I860 accatcttca aggtcaggat gtatgtgggg ggcgtggagc 

acanc'.cga tgctgcgtgc 1920 aattggactc ggggagagcg gtgtgacttg gaagacaggg 

gctcagcccg 1980 ctgctactgt ctacaacaga gtggcaggta. ttgccctgtt • 

ac cctaccggcc 2040 ctgtccactg gattgattca cctccaccag aacatcgtgc 

... -a cctgcacggt 2100 gtggggtcag cggttgtctc catagtgatc aagtgggagt 

.-*tt gctcttcctt 2160 ctcctggcgg acgcataa 

-.17* :m> 51 <211> 2841 <212> DNA <213> Hepatitis C virus (NS34) <400> 
51 aiggctccca tcacggccta ctcccaacag acgcggggcc tacttggttg catcatcact 60 
agcctcacag gccgggacaa gaaccaagtc gagggggagg ttcaagtggt tgccaccgca 120 



180 

tagccggccc aaaggggcca attacccaaa tgtacaccaa tgtagacctg 240 



acacaatctt tcctggcgac ctgcgtcaat ggcgcttgga ctgtcttcca tggtgccggc 
tcaaagaccc 



300 



gacctcgtcg gctggcaggc accccccggg tcgcgtcccc tgacaccatg cacctgcggc 

agctcagacc tttacttggt cacgagacat gctgatgtca ttccggtgcg ccggcggggc 360 

gacagtaggg ggagcctacc ctgtcccaga ccagtctcct acttgaaggg ctcctcgggt 420 

ggtccactgc tctgcccttc ggggcacgct gttggcatct ttcgggctgc tgtatgcacc 480 

cggggggttg cgaaggcggt ggacttcata cccgttgaat ctatggaaac tactatgcgg 540 

tctccggtct tcacagataa ctcaaccccc ccggccgtac cgcagacatt ccaagtggcc 600 

catctacacg cccccactgg cagtggtaag agcactaaag tgccggctgc gtatgcagcc 660 

caagggtaca aggtgcttgt cctgaacccg tccgttgccg ccaccttggg ttttggggtg 720 

tatatgtcta aagcacatgg tatcgacccc aacatcagaa ctggggttag ggccatcacc 780 

acgggcgccc ctattacata ctctacctat ggcaagtttc ttgccgatgg tggttgctcc 840 
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gggggcgcct acgacatcat aatatgtgat gagtgccact caactgactc aacttccatc 
ttgggcattg gcacagtcct ggaccaagcg gagacggctg gagcgcggct cgtcgtgctc 
gccaccgcta cgcctccggg atcggtcacc gtgccacacc ccaatatcga ggaggtggct 
ctgtccaaca ctggagagat ccccttctac ggcaaagcca tccccattga ggtcatcaag 
gggggaagac atctcatttt ctgccattcc aagaagaagt ctgacgagct cgccgcaaag 
ctgtcagccc tcggacttaa tgctgtagca tattaccggg gtcttgatgt gtccgtcata 
ccgaccagcg gagacgtcgt tgtcgtggcg acagacgctc taatgacggg ctataccggc 
gattttgact cagtgattga ctgtaacaca tgtgtcaccc agacagtcga ttttagcttg 
gatcccacct tcaccattga cacgacgacc gtgccccaag acgcagtgtc gcgctcacag 
cggcggggca ggactggcag gggcaggaga ggcatctaca ggtttgtgac tccaggagaa 
cggccttcgg gcatgttcga ttcttccgtc ctgtgtgagt gctatgacgc gggctgtgct 
tggtatgagc tcacgcctgc tgagacttca gttaggttgc gggcttacct gaatacacca 
gggttgcccg tctgccagga ccatctggag ttttgggaga gcgtcttcac aggcctcacc 
cacatagatg cccacttcct atcccagact aagcaggcag gagacaactt cccctatctg 
gtagcatacc aagccacagt gtgcgccaga gctcaagctc cgcctccatc atgggatcaa 
atgtggaagt gtctcacgcg gctcaaacct acgctgcacg ggccaacacc cctgctgtat 
aggctaggag ccgtccaaaa tgaggtcacc ctcacacacc ccgtgaccaa attcatcatg 
gcatgcatgt cggctgacct ggaggtcgtc actagcactt gggtgctagt aggcggggtc 
cttgcagctc tggccgcgta ctgcttgaca acaggcagcg tggtcattgt gggcaggatc 
atcttgtccg ggaggccagc cgtcattccc gacagggaag tcctctaccg ggagttcgat 
gaaatggaag agtgcgcttc acacctccct tacatcgaac aggggatgct gctcgccgag 



900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
•1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
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caattcaagc agaaggcgct cgggttgctg caaatggcca ccaaacaagc ggaggctgct 2160 
gctcccgtgg tggagactaa gtggcaagcc cttgaggtct tctgggcaaa gcacatgtgg 2220 
aacttcatca gcgggataca gtacttggca ggcttatcca ctctgcccgg gaaccccgcg 2280 
atagcatcac tgatggcatt cacatcctct atcaccagcc cgctcaccac ccaaagtacc 2340 
ctcctgttta acatcctggg ggggtgggtg gctgcccagc ttgccccccc cagcgctgct 2400 
tcggcttttg tgggcgctgg catcgccggt gcggccgttg gcagcatagg ccttgggaag 2460 
gtgcttgtgg acatcctggc aggctatgga gcaggggtgg ccggcgcact cgtggccttt 2520 
aaggtcatga gtggcgaggt gccctccacc gaggatctgg ttaatttact tcctgccatc 2580 
ctgtctcctg gcgccctggt cgtcggggtt gtgtgcgcag caatactgcg ccgacacgtg 2640 
ggtccaggag agggggctgt gcagtggatg aaccggctga tagcgttcgc ctcgcggggt 2700 
aaccacgtct gggggacgca ctatgtgcct gagagcgacg cagcacaacg tgttactcag 2760 
atcctctcca gccttaccat gactcagttg ctaaagaggc ttcaccagtg gattaatgag 2820 

2841 <210> 

gactgctcca cgccatgcta a 

52 <211> 3123 <212> DNA <213> Hepatitis C virus (NS5) <400> 52 atgtccggc 
cgtggctaag ggatgtctgg gactggatat gcacggtgct gacagacttc 60 aagacctggc 

tccagtccaa gcttctgccg cggttaccgg gcgtcccttt cttctcgtgc 120 caacgcgggt 

acaagggagt ctggcggggg gaaggcatca tgcaaaccac ctgcccatgt 180 ggagcacaga 

tcgccggaca tgtcaaaaac ggttccatga ggatcgtcgg gcctagaacc 240 tgcagcaaca 

cgtggcatgg aacatttccc atcaacgcat acaccacggg cccttgctcg 300 ccctccccgg 

cgccaaatta ttccagggcg ctgtggcggg tggccgctga ggagtacgtg 360 gaggttacgc 

gggtggggga tttccactac gtgacgggcg tgaccactga caacgtgaaa 420 tgcccatgcc 
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aggttccggc ccctgaattc ttcacagaat tggatggggt gcggttgcac 
cggcgtgcaa gcctctccta cgggatgagg tctcattcca ggtcgggctc 
tggttggatc gcagctccca.tgcgagcccg aaccggatgt agcagtgctc 
tcaccgaccc ctcccacatt acagcagaga cggctaagcg taggctggcc 
ccccctcctt ggccagctct tcagctagcc agttgtctgc gccttccttg 
gcaccatcca tcatgactcc ccggacgccg acctcattga ggccaacctc 
aggagatggg cgggaacatc acccgtgtgg agtcagagaa taaggtagtg 
ctttcgaacc gattcgagcg gaggaggatg agagggaagt atccgttccg 
tgcggagatc taggaagttc cccgcagcga tgcccatatg ggcacgcccg 
ctcccctgct agagtcctgg aaggatccgg actacgttcc tccggtagta 
cattgccacc taccaaggcc gctccgatac cacccccacg gaggaagagg 
tgacagagtc cactgtgtct tctgccttgg cggagctcgc tactaagacc 
ccggatcgtg ggccgccgac agcggcacgg cgactgcccc tcctgaccag 
acggcgacaa agaatctgac gttgagtcgt actcctccat gccccccctt 
cgggggaccc cgatctcagc gacgggtctt ggtccaccgt gagcgaggaa 
acgtcgtctg ctgctcgatg tcctacacat ggacgggcgc cctgatcacg 
cggaggaaag caagctgccc atcaacccgt tgagcaactc cttgctgcgt 
tggtgtacgc cacaacatcc gcgagcgcaa gtctgcggca gaagaaggtc 
gactgcaagt cctggacgat cactaccggg acgtgctcaa ggagatgaag 
ccacagttaa ggccaaactt ctatctgtag aggaagcctg caagctgacg 
cggccaaatc aaaatttggc tatggggcga aggacgtccg gagcctatcc 
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480 aggtacgctc 
540 aaccaatacc 
600 acttccatgc 
660 agagggtctc 
720 aaggcgacat 
780 ctgtggcggc 
840 atactggact 
900 gcggagatcc 
960 gattacaatc 
1020 cacggatgcc 
1080 acgattgtcc 
1140 ttcggcggct 
1200 acctccgacg 
1260 gagggagagc 
1320 gccagtgagg 
1380 ccatgcgctg 
1440 caccacaata 
1500 acctttgaca 
1560 gcgaaggcgt 
1620 cccccacatt 
1680 agcagggccg 
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tcaaccacat cacctccgtg tggaaggact tgctggaaga cactaagaca 



ccaccatcat ggcaaaaaat gaggttttct gcgtccaacc agagaaagga 
cagctcgcct tatcgtattt ccagacctgg gagttcgtgt atgcgagaag 
acgacgtggt atccaccctc cctcaggccg tgatgggctc ctcatacggg 
ctcctgggca gcgggtcgag ttcctggtga aaacctggaa atcgaagaaa 
gcttttcata tgacacccgc tgctttgact caacggtcac tgagaatgac 
aggagtcgat ttaccaatgt tgtgacttgg cccccgaagc caggcaggtc 
tcacagaacg gctttatatc gggggtccct tgactaattc aaaagggcag 
atcgccggtg ccgcgcaagc ggcgtgctga cgactagctg cggcaatact 
acttgaaggc ctctgctgcc tgtcgagctg cgaagctcca ggactgcacg 
acggagacga ccttgtcgtt atctgtgaga gcgcgggaac ccgagaggat 
tacgagtctt cacggaggct atgactaggt actctgcccc ccccggggac 
cggaatatga cttggagttg ataacatcat gttcctccaa tgtgtcggtc 
catccggcaa aagggtgtac tacctcaccc gtgaccccac cacccccctt 
cgtgggagac agctagacac actccagtta actcctggct gggcaacatc 
cgcccacctt ctgggcaagg atgattctga tgactcactt cttctccatc 
aggagcaact tggaaaggcc ctagattgtc agatctacgg ggcctgttac 
cacttgacct acctcagatc attgagcgac tccatggtct tagcgcattt 
gttactctcc aggtgagatc aatagggtgg cttcatgcct caggaaactt 
ccttgcgagt ctggagacat cgggccagaa gtgtccgcgc taagctgctg 
ggagggccgc cacatgtggc aagtacctct tcaactgggc agtaaggacc 
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1740 ccaattgaca 



1800 ggccgcaagc 



1860 atggccctct 



1920 ttccagtatt 



1980 tgccccatgg 



2040 atccgtattg 



2100 ataaggtcgc 



2160 aactgcggtt 



2220 ctcacatgtt 



2280 atgctcgtga 



2340 gcggcgagcc 



2400 ccgcctcaac 



2460 gcgcacgatg 



2520 gcgcgggctg 



2580 atcatgtatg 



2640 cttctagccc 



2700 tccattgagc 



2760 tcactccata 



2820 ggggttccac 



2880 tcccaggggg 



2940 aagcttaagc 
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tcactccaat cccagctgcg tcccagttgg acttgtccag ctggttcgtt 3000 gctggttaca 

gtgggggaga catatatcac agcctgtctc gtgcccgacc ccgctggttc 3060 atgttatgcc 

tactcctact ttctgtaggg gtaggcgtct acctgctccc caaccgcttc .3120 tag 
3123 <210> 53 <211> 2390 <212> DNA <213> Homo sapiens (hIL-12m) <400> 
53 atgtggcccc ctgggtcagc ctcccagcca ccgccctcac ctgccgcggc cacaggtctg 
catccagcgg ctcgccctgt gtccctgcag tgccggctca gcatgtgtcc agcgcgcagc 
ctcctccttg tggctaccct ggtcctcctg gaccacctca gtttggccag aaacctcccc 
gtggccactc cagacccagg aatgttccca tgccttcacc actcccaaaa cctgctgagg 
gccgtcagca acatgctcca gaaggccaga caaactctag aattttaccc ttgcacttct 
gaagagattg atcatgaaga tatcacaaaa gataaaacca gcacagtgga ggcctgttta 
ccattggaat taaccaagaa tgagagttgc ctaaattcca gagagacctc tttcataact 
aatgggagtt gcctggcctc cagaaagacc tcttttatga tggccctgtg ccttagtagt 
atttatgaag acttgaagat gtaccaggtg gagttcaaga ccatgaatgc aaagcttctg 
atggatccta agaggcagat ctttctagat caaaacatgc tggcagttat tgatgagctg 
atgcaggccc tgaatttcaa cagtgagact gtgccacaaa aatcctccct tgaagaaccg 
gatttttata aaactaaaat caagctctgc atacttcttc atgctttcag aattcgggca 
gtgactattg atagagtgat gagctatctg aatgcttcct aaaaagagag gtccctccaa 
accgttgtgg gggatccact agttctagag cggccatcga attccccctc tccctccccc 
cccctaacgt tactggccga agccgcttgg aataaggccg gtgtgcgttt gtctatatgt 
tattttccac catattgccg tcttttggca atgtgagggc ccggaaacct ggccctgtct 
tcttgacgag cattcctagg ggtctttccc ctctcgccaa aggaatgcaa ggtctgttga 
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*l\ : : «33 ggaagcagtt cctctggaag cttcttgaag acaaacaacg tctgtagcga 
cccmtcag gcagcggaac cccccacctg gcgacaggtg cctctgcggc caaaagccac 
ga tacacctgca aaggcggcac aaccccagtg ccacgttgtg agttggatag 
...ag agtcaaatgg ctctcctcaa gcgtattcaa caaggggctg aaggatgccc 
,, c ccattgtatg ggatctgatc tggggcctcg gtgcacatgc tttacatgtg 
*ag gttaaaaaac gtctaggccc cccgaaccac ggggacgtgg ttttcctttg 
Wi rw.3Cga tgataatatg gccatgggtc accagcagtt ggtcatctct tggttttccc 
tggtttltct ggcatctccc ctcgtggcca tatgggaact gaagaaagat gtttatgtcg 
tagaattgga ttggtatccg gatgcccctg gagaaatggt ggtcctcacc tgtgacaccc 
ctgaagaaga tggtatcacc tggaccttgg accagagcag tgaggtctta ggctctggca 
aaaccctgac catccaagtc aaagagtttg gagatgctgg ccagtacacc tgtcacaaag 
gaggcgaggt tctaagccat tcgctcctgc tgcttcacaa aaaggaagat ggaatttggt 
ccactgatat tttaaaggac cagaaagaac ccaaaaataa gacctttcta agatgcgagg 
ccaagaatta ttctggacgt ttcacctgct ggtggctgac gacaatcagt actgatttga 
cattcagtgt caaaagcagc agaggctctt ctgaccccca aggggtgacg tgcggagctg 
ctacactctc tgcagagaga gtcagagggg acaacaagga gtatgagtac tcagtggagt 
gccaggagga cagtgcctgc ccagctgctg aggagagtct gcccattgag gtcatggtgg 
atgccgttca caagctcaag tatgagctct acaccagcag cttcttcatc agggacatca 
tcaaacctga cccacccaag aacttgcagc tgaagccatt aaagaattct cggcaggtgg 
aggtcagctg ggagtaccct gacacctgga gtactccaca ttcctacttc tccctgacat 
tctgcgttca ggtccagggc aagagcaaga gagaaaagaa agatagagtc ttcacggaca 
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2340 

2390 <210> 



agacctcagc cacggtcatc tgccgcaaaa atgccagcat tagcgtgcgg gcccaggacc 
gctactatag ctcatcttgg agcgaatggg catctgtgcc ctgcagttag 
54 <211> 2946 <212> DNA <213> Hepatitis C virus and Herpes simplex virus 
(gDsNS34) <400> 54 atgggggggg ctgccgccag gttgggggcc gtgattttgt ttgtcgtcat 

60 catggggtcc gcggcaaata tgccttggcg gatgcctctc tggcgcgccc 
120 gcctactccc aacagacgcg gggcctactt ggttgcatca tcactagcct 
180 gacaagaacc aagtcgaggg ggaggttcaa gtggttgcca ccgcaacaca 
240 gcgacctgcg tcaatggcgc ttggactgtc ttccatggtg ccggctcaaa 
300 ggcccaaagg ggccaattac ccaaatgtac accaatgtag acctggacct 
360 caggcacccc ccgggtcgcg tcccctgaca ccatgcacct gcggcagctc 
420 ttggtcacga gacatgctga tgtcattccg gtgcgccggc ggggcgacag 
480 ctaccctgtc ccagaccagt ctcctacttg aagggctcct cgggtggtcc 
540 ccttcggggc acgctgttgg catctttcgg gctgctgtat gcacccgggg 
600 gcggtggact tcatacccgt tgaatctatg gaaactacta tgcggtctcc 
660 gataactcaa cccccccggc cgtaecgcag acattccaag tggcccatct 
720 actggcagtg gtaagagcac taaagtgccg gctgcgtatg cagcccaagg 
780 cttgtcctga acccgtccgt tgccgccacc ttgggttttg gggtgtatat 
840 catggtatcg accccaacat cagaactggg gttagggcca tcaccacggg 
900 acatactcta cctatggcaa gtttcttgcc gatggtggtt gctccggggg 
960 atcataatat gtgatgagtg ccactcaact gactcaactt ccatcttggg 
1020 gtcctggacc aagcggagac ggctggagcg cggctcgtcg tgctcgccac 



agtgggcctc 
tcccatcacg 
cacaggccgg 
atctttcctg 
gaccctagcc 
cgtcggctgg 
agacctttac 
tagggggagc 
actgctctgc 
ggttgcgaag 
ggtcttcaca 
acacgccccc 
gtacaaggtg 
gtctaaagca 
cgcccctatt 
cgcctacgac 
cattggcaca 
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cgctacgcct 

caacactgga 

aagacatctc 

agccctcgga 

cagcggagac 

tgactcagtg 

caccttcacc 

gggcaggact 

ttcgggcatg 

tgagctcacg 

gcccgtctgc 

agatgcccac 

ataccaagcc 

gaagtgtctc 

aggagccgtc 

catgtcggct 

agctctggcc 

gtccgggagg 

ggaagagtgc 

caagcagaag 

cgtggtggag 
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1080 ccgggatcgg tcaccgtgcc acaccccaat atcgaggagg tggctctgtc 
1140 gagatcccct tctacggcaa agccatcccc attgaggtca tcaagggggg 
1200 attttctgcc attccaagaa gaagtctgac gagctcgccg caaagctgtc 
1260 cttaatgctg tagcatatta ccggggtctt gatgtgtccg tcataccgac 
1320 gtcgttgtcg tggcgacaga cgctctaatg acgggctata ccggcgattt 
1380 attgactgta acacatgtgt cacccagaca gtcgatttta gcttggatcc 
1440 attgacacga cgaccgtgcc ccaagacgca gtgtcgcgct cacagcggcg 
1500 ggcaggggca ggagaggcat ctacaggttt gtgactccag gagaacggcc 
1560 ttcgattctt ccgtcctgtg tgagtgctat gacgcgggct gtgcttggta 
1620 cctgctgaga cttcagttag gttgcgggct tacctgaata caccagggtt 
1680 caggaccatc tggagttttg ggagagcgtc ttcacaggcc tcacccacat 
1740 ttcctatccc agactaagca ggcaggagac aacttcccct atctggtagc 
1800 acagtgtgcg ccagagctca agctccgcct ccatcatggg atcaaatgtg 
1860 acgcggctca aacctacgct gcacgggcca acacccctgc tgtataggct 
1920 caaaatgagg tcaccctcac acaccccgtg accaaattca tcatggcatg 
1980 gacctggagg tcgtcactag cacttgggtg ctagtaggcg gggtccttgc 
2040 gcgtactgct tgacaacagg cagcgtggtc attgtgggca ggatcatctt 
2100 ccagccgtca ttcccgacag ggaagtcctc taccgggagt tcgatgaaat 
2160 gcttcacacc tcccttacat cgaacagggg atgctgctcg ccgagcaatt 
2220 gcgctcgggt tgctgcaaat ggccaccaaa caagcggagg ctgctgctcc 
2280 actaagtggc aagcccttga ggtcttctgg gcaaagcaca tgtggaactt 
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catcagcggg 

atcactgatg 

gtttaacatc 

ttttgtgggc 

tgtggacatc 

catgagtggc 

tcctggcgcc 

aggagagggg 

cgtctggggg 

ctccagcctt 

ctccacgcca 

2946 
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2340 atacagtact tggcaggctt atccactctg cccgggaacc ccgcgatagc 
2400 gcattcacat cctctatcac cagcccgctc accacccaaa gtaccctcct 
2460 ctgggggggt gggtggctgc ccagcttgcc ccccccagcg ctgcttcggc 
2520 gctggcatcg ccggtgcggc cgttggcagc ataggccttg ggaaggtgct 
2580 ctggcaggct atggagcagg ggtggccggc gcactcgtgg cctttaaggt 
2640 gaggtgccct ccaccgagga tctggttaat ttacttcctg ccatcctgtc 
2700 ctggtcgtcg gggttgtgtg cgcagcaata ctgcgccgac acgtgggtcc 
2760 gctgtgcagt ggatgaaccg gctgatagcg ttcgcctcgc ggggtaacca 
2820 acgcactatg tgcctgagag cgacgcagca caacgtgtta ctcagatcct 
2880 accatgactc agttgctaaa gaggcttcac cagtggatta atgaggactg 
2940 tgctaa 
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